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final SEIS in the Federal Register 

Public comments are sought on this final SEIS, which supplements 
the 1992 Columbia River Salmon Flow Measures Options Analysis 
(OA)/Environmental Impact Statement (EIS). The Corps of 
Engineers, in cooperation with the Bonneville Power Administration 
and the Bureau of Reclamation proposes five alternatives to improve 
flows of water in the lower Columbia-Snake rivers in 1993 and 
future years to assist the migration of juvenile and adult anadromous 
fish past eight hydropower dams. These are: (1) Without Project 
(no action) Alternative, (2) the 1992 Operation, (3) the 1992 
Operation with libby/Hungry Horse Sensitivity, (4) a Modified 1992 
Operation with Improvements to Salmon Flows from Dworshak, and 
(5) a Modified 1992 Operation with Upper Snake Sensitivity. 
Alternative 4, Modified 1992 Operations, has been identified as the 
preferred alternative. 
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ABSTRACT 

This Interim Columbia and Snake Rivers Flow 
Improvement Measures for Salmon Final 
Supplemental Environmental Impact Statement 
(SEIS) evaluates the impacts of several alternatives 
to operate certain dams and reservoirs in the 
Columbia-Snake River System during 1993 and 
future years uritil a plan of action is developed 
resulting from ongoing long-term studies. The 
SEIS has been prepared by the U.S. Army Corps 
of Engineers (Corps), in cooperation with the 
Bonneville Power Administration (BPA) and the 
Bureau of Reclamation (BoR). The proposed 
action is being considered in response to the listing 
by National Marine Fisheries Service (NMFS) of 
the Snake River sockeye salmon as an endangered 
species under the Endangered Species Act (ESA) 
on December 20, 1991, and the Snake River fall 
and spring/summer chinook salmon as threatened 
species effective May 22, 1992. 

The Council on Environmental Quality (CEQ) 
guidelines direct Federal agencies (such as the 
Corps) to prepare supplements to final 
environmental impact statements if: 1) there are 
substantial changes · in the project that are relevant 
to environmental concerns; 2) there is significant 
new information relevant to environmental 
concerns; or 3) the agency determines that the 
purposes of the National Environmental Policy Act 
(NEP A) will be furthered by doing so ( 40 CFR 
1502.9). The SEIS examines actions similar to 
those evaluated in the Columbia River Salmon 
Flow Measures 1992 Options Analysis/ 
Environmental Impact Statement (OAIEIS, 1992), 
but as recurring annual events over a longer time 
period. Furthermore, it analyzes the impacts of 
such actions on projects not addressed in the 
OAIEIS. 

To conform to CEQ guidelines (40 CFR 1502.20), 
this SEIS is tiered to the 1992 OA!EIS. This 
means that previous discussions and analyses from 
the OAIEIS, if there has been no change, are 
generally summarized and incorporated by 
reference into the SEIS. 
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The SEIS addresses water management activities to 
be implemented in 1993 and planned for future 
years until the plan of action may be changed as a 
result of long-term studies currently underway. 
The actions considered in the SEIS involve soiiJ.e 
combination of measures similar to those selected 
in the 1992 OAIEIS and identified through 
consultation with NMFS under Section 7 of the 
ESA. 

Specifically, this SEIS presents five alternatives: 

1 .  Without project conditions, or  the no-action 
alternative, which represent water 
management actions undertaken from 1985 
through 1990. 

2. The 1992 operation alternative excluding the 
March drawdown test of Lower Granite and 
Little Goose. 

3. The 1992 operation alternative (without the 
March drawdown test) modeled to display 
potential impacts to Libby and Hungry 
Horse under different operating assumptions. 

4. A modified 1992 operation alternative 
(without the March test drawdown), 
including improvements to salmon flows 
from Dworshak. 

5. The modified 1992 operation alternative 
(without the March test drawdown), modeled 
to show no water from the upper Snake. 

As with the 1992 OAIEIS, the environmental 
impacts of the proposed actions considered in this 
SEIS include the effects of altering normal river 
operations on a number of resource areas. These 
are water quality, anadromous fish, resident fish, 
wildlife, soils, air quality, transportation, 
agriculture, power, recreation, aesthetics, cultural 
resources, socioeconomics, and project structures. 

The fourth alternative, involving modifications to 
the 1992 operating plan, has been identified as the 
preferred alternative. It was selected on the basis 



of salmon survival effects, cost effectiveness, 
environmental effects, and the scope of existing 
authorities. 

The following public workshops/hearings were held 
to obtain oral comments on the draft SEIS: 

November 4, 1992 Libby, MT 
November 5, 1992 Kalispell, MT 
November 9, 1992 Orofino, ID 
November 10, 1992 Lewiston, ID 
November 12, 1992 Boise, ID 
November 16, 1992 Portland, OR 
November 17, 1992 Hermiston, OR 
November 18, 1992 Pasco, W A 
November 19, 1992 Grand Coulee, W A 

The public comment period on the draft SEIS was 
October 23 to December 7, 1992. Written 
comments on the final SEIS can be sent to: 

Department of the Army 
Walla Walla District 
Corps of Engineers 
Building 602 
City-County Airport 
Walla Walla, W A 99362-6619 
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EXECUTIVE SUMMARY 

1 .0 INTRODUCTION 

This Supplemental Environmental Impact Statement (SEIS), entitled Interim Columbia and Snake Rivers Flow 
Improvement Measures for Salmon, evaluates the environmental effects of interim measures to improve flows 
for salmon during 1993 and future years. The Corps of Engineers (Corps) prepared this document, in 
cooperation with the Bonneville Power Administration (BPA), and Bureau of Reclamation (BoR). Although the 
National Marine Fisheries Service (NMFS) was an original cooperating agency for this SEIS, they withdrew 
from the cooperating agency team as of February 1 ,  1993, because of concerns about potential or perceived 
potential conflicts of interest. The SEIS is a supplement to the 1992 Options Analysis/Environmental Impact 
Statement (1992 OAJEIS), prepared by the Corps, BPA and BoR, and incorporates the original document by 
reference. 

1 .1  PURPOSE AND NEED 

In November 1991, NMFS declared the Snake River sockeye salmon an endangered species under the Federal 
Endangered Species Act (ESA) (56 FR 14055) effective December 20, 1991. In April 1992, NMFS listed the 
Snake River fall and spring/summer chinook salmon as threatened species effective May 22, 1992. NMFS, in 
its listing, identified hydropower development in the Columbia River Basin as one of the primary factors 
contributing to the decline of the salmon populations. 

Currently, there are several studies underway (see Section 1 .5 and Appendix C of SEIS) to address long-term 
approaches to rebuilding wild salmon runs. However, it is anticipated that actions resulting from these studies 
will not take place for several years. The function of this SEIS is to evaluate the impacts of several alternatives 
to the operation of certain dams and reservoirs in the Columbia-Snake River System during 1993 and future 
years while a long-term plan of action is developed as a result of other studies. The proposed action includes 
recommendations from the Biological Opinion prepared by NMFS for the 1992 operating plan. The interim 
operating plan may or may not change in the future as a result of new information or recommendations from 
other ongoing studies. 

The need for these interim actions is well established in the 1992 OAJEIS, the NMFS (1992) Biological Opinion 
for river system operations, and many other documents addressing Columbia-Snake River salmon stocks. A 
brief discussion of the life histocy and current status of the Pacific salmon was provided in Chapter 1 of the 
1992 OAJEIS. A more comprehensive discussion can be found in Appendix A of this SEIS. In summacy, 
changes to the previous operation of the Columbia-Snake River System are needed to improve migration 
conditions, and thereby help to reverse the population decline and contribute to the recovecy of these salmon 
stocks. The proposed actions evaluated in the SEIS are modifications to 1992 system operations that are 
intended to improve flows to benefit migrating fish. The specific purposes of these actions are to increase river 
velocities for juvenile fish migrating downstream in spring and summer, and to improve late-summer river 
temperatures for adult migrants. 

The Council on Environmental Quality (CEQ) guidelines direct Federal agencies (such as the Corps) to prepare 
supplements to final environmental impact statements if: 1) there are substantial. changes in the project that are 
relevant to environmental concerns; 2) there is significant new information relevant to environmental concerns; 
or 3) the agency determines that the purposes of the National Environmental Policy Act (NEPA) will be 
furthered by doing so (40 CFR 1502.9). All three of these factors apply to the SEIS. The SEIS examines 
actions contained in the 1992 OAJEIS and similar to those evaluated in the 1992 OAJEIS, but as recurring 
annual events over a longer time period, until changes resulting from long-term regional studies are 
implemented. Furthermore, the SEIS analyzes the impacts of such actions on projects not addressed in the 1992 
OAJEIS. Finally, it also updates impact analyses from the 1992 OAJEIS, based on new information that was 
not available for the original document. 
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This SEIS avoids repetitive discussion of the same issues and focuses attention on the actual issues under 
immediate consideration. This means that relevant previous discussions and analyses from the 1992 OAIEIS, if 
there has been no change, will be summarized and incorporated by reference into the SEIS. Issues and impacts 
from actions considered in the 1992 OAIEIS that are not incorporated in the current set of alternatives for the 
interim years are not addressed in the SEIS. 

1 .2 LOCATION OF STUDY AREA 

The geographic scope of this supplement (Figure ES-1) differs slightly from that of the 1992 OAIEIS. The 
overall area of interest includes the Columbia River Basin from Bonneville Dam in Oregon up to Brownlee 
Reservoir on the middle Snake River in Idaho, and up to Arrow Lakes on the upper Columbia River in Canada. 
The potential actions that are being evaluated in the SEIS involve operations at four storage reservoirs 
(Dworshak, Brownlee, Libby, and Grand Coulee) and five run-of-river reservoirs (Lower Granite, Little Goose, 
Lower Monumental, Ice Harbor, and John Day). Consequences of the potential actions are evaluated at these 
nine projects and their downstream tributaries. In addition, potential indirect effects from these system 
operation changes on Libby and Hungry Horse reservoirs in Montana are analyzed. Operations at the remaining 
lower Columbia River projects indicated in Figure ES-1 (McNazy, The Dalles, and Bonneville) would not be 
affected by the flow improvement actions addressed in the SEIS. 
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1 .3 SYSTEM DESCRIPTION 

Figure ES-1. Study Area. 

The Federal and non:-Federal dams and reservoirs on the Columbia and Snake rivers are operated to meet 
multiple purposes including but not limited to navigation, flood control, hydropower, recreation, irrigation, and 
fish and wildlife. Annual plans are established for operating storage and run-of-river projects to meet these 
needs with consideration of potential snowmelt, rainfall, runoff conditions, and the needs of each purpose and 
use. Water use and control plans may be adjusted at projects to provide water flows and elevations that might 
better meet the needs of anadromous fish. 
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An array of management practices and structures to protect juvenile and adult salmon migrating past the 
mainstem projects are continually being evaluated and upgraded. Each Corps run-of-river dam was constructed 
with an adult fish ladder system; some of these have been modified to improve fish use. Prior to 1975, juvenile 
bypass systems were incorporated in Bonneville, Jbhn Day, Lower Monumental, and Little Goose during project 
construction; however, their effectiveness was limited. Field testing of prototype turbine screens and associated 
juvenile bypass systems was initiated at Ice Harbor in 1969. A full travelling screen and juvenile bypass system 
was built into Lower Granite during original construction in 1975, and subsequently added at Little Goose, 
McNary, John Day, and Bonneville. Similar systems to safely pass juvenile salmon were constructed at Lower 
Monumental in 1992; others are planned for Ice Harbor in 1996 (although screens may be added by 1993), and 
The Dalles in 1998. Ice Harbor and The Dalles currently provide effective passage with sluiceways and spill 
for fish. Spill has also been provided at Bonneville, John Day (in summer only), and Lower Monumental to 
improve fish passage conditions. 

A juvenile fish transportation program speeds downstream migration. The juvenile collection facilities and 
barge and truck transportation facilities have been developed in coordination with regional fisheries agencies and 
tribes, and are operated at LOwer Granite, Little Goose, and McNary dams. Typically, about 20 million 
juvenile salmon and steelhead are collected annually at these three projects and transported directly below 
Bonneville Dam. Construction of additional collection and transportation facilities at Lower Monumental Dam 
is nearly complete, and will be available for interim operation and testing in 1993. 

1 .4 SCOPE 

One of the most pressing environmental issues facing the Pacific Northwest today is the declining population of 
salmon that once thrived in the Columbia River Basin. In 1900, an estimated 8 to 16 million wild salmon and 
steelhead returned to the Columbia and SD.ake rivers to spawn. Recent records indicate that the runs are about 
2.5 million (including known fish harvested in the ocean) of which about 0.5 million are wild fish. In 1990, 
1.2 million salmon and steelhead returned to the mouth of the Columbia River. About 0.3 million of these were 
wild or naturally spawning fish (ODFW and WDF, 1991). The remainder are hatchery-produced fish. Some 
Columbia River Basin salmon populations have declined to such an extent that their existence is threatened. The 
listing of three stocks of Snake River salmon (sockeye, spring/summer chinook, and fall chinook) as endangered 
or threatened under the ESA brought the status of the wild salmon stocks to the forefront of river management 
considerations in 1991 and 1992. 

Many factors have contributed to the declining populations including dams built by the Corps, other Federal 
agencies, and public and private utilities over many decades; river flow during downstream migration of 
juvenile salmon; loss of spawning and rearing habitat; reduced streamflows from water withdrawals; harvest 
levels; pollution in river and ocean environments; and various other stress factors from increased human use of 
environmental resources. 

Before dam construction, juvenile salmon experienced swift water conditions during their outmigration. If one 
assumes that water velocity, the speed of travel by juvenile salmon, and survival of juvenile salmon during 
downstream migration are directly related, it is possible that improved flow conditions in the lower Snake and 
lower Columbia rivers will increase survival of salmon in the Columbia Rivet Basin. Within parameters, it i!! 
believed that the quicker the fish pass through the system to the estuary, the less impact existing dams and 
reservoirs will have on salmon stocks. This is because a shorter travel time may reduce opportunities for 
predation, residualism, and other physiological stresses. However, it must be stressed that the relationship 
between travel time and survivability is imprecise and not quantified. At some level, further increases in flow 
would not provide fish benefits and could even adversely affect survival because of associated dissolved gas 
supersaturation problems at the mainstem dams. Scientific evidence evaluating such a relationship is needed. 
Thus, a 25-percent increase in water velocity is unlikely to result in a 25-percent increase in survival because 
other important factors (e.g., species, age, degree of smoltification, water quality, water temperatures, 
predation, and availability of food) also affect the survival of migrating juvenile salmonids . 

This SEIS presents an evaluation of interim flow measures that may be achieved in the short term to improve 
migration conditions for anadromous fish. The goal to improve flows would be accomplished by modifying the 
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manner in which the Corps and BoR projects (dams and reservoirs) are operated during 1993 and future years 
until a long-term plan of action is developed. Such long-term plans are being formulated in separate study 
processes. They will address future operation of the system under a variety of scenarios, including significant 
physical modifications of the dam and reservoir projects. 

1 .5 RELATED ACTION PROGRAMS 

The regional response to the need to aid salmon survival includes many efforts that encompass a broad scope 
beyond changing the operating regime of Columbia-Snake River. dams. Because the scope of this SEIS and by 
reference the 1992 OA/EIS is limited to analyzing the effects of altering river management operations, studies 
beyond this scope are not considered in this analysis. However, the purpose of all the studies, short term and 

' long term, operational and structural, is essentially the same>-to help improve salmon survival while meeting 
the needs of other river users. Changes as a result of the long-term studies may require additional NEPA 
documentation and consultation with NMFS for endangered species protection. 

Through the public involvement activities conducted for the 1992 OA/EIS and this SEIS, people have expressed 
confusion over the scope of the respective studies and the roles of the many participants. Following is a listing 
of the related programs and studies. A more complete description of these programs is contained in Section 1.5 
and Appendix C of the SEIS. 

• National Marine Fisheries Service ESA Listing and Recovery Plan 

• Northwest Power Planning Council (NPPC) Fish and Wildlife Program 

• Columbia River System Operation Review (SOR) being prepared by the Corps, BoR, and BPA 

• System Configuration Study (SCS) being prepared by the Corps 

• BPA's Annual Implementation Work Plan and ESA-Related Programs 

• Bureau of Reclamation Snake River Augmentation Programs 

2.0 ACTIONS AND Al. TERNATIVES CONSIDERED 

The actions addressed in this SEIS are being evaluated in direct response to the listing of three stocks of Snake 
River salmon as threatened or endangered under the ESA. As part of the regional response to the proposals for 
listing, in 1991 the Northwest Power Planning Council (NPPC) initiated a four-phase process to amend the 
regional Fish and Wildlife Program. The first phase, completed in August 1991 , addressed immediate fish 
production (hatchery) and habitat improvement needs. The NPPC ended the second phase in December 1991 by 
adopting a number of additional amendments involving mainstem survival measures related to river operations, 
as well as harvest and production measures. The mainstem survival measures overlapped considerably with the 
scope of the 1992 OAIEIS. Therefore, the Corps and the cooperating agencies on the OAIEIS coordinated with 
the NPPC to ensure the OA/EIS addressed the flow-related elements of the NPPC plan that the river 
management agencies would need to consider. 

Instream velocity can be increased either by reducing the space through which the same amount of water must 
flow, or by adding water to normal river flow. Lowering the elevation of mainstem pools increases velocity by 
passing the same amount of water through a smaller cross-sectional channel area. Alternatively, supplementing 
river flows during migration periods with additional releases from storage reservoirs (flow augmentation) 
increases velocity by forcing a greater amount of water through the system. 

Consequently, the range of potential actions available for interim flow improvement measures consists of 
various options for lowering reservoir elevations and augmenting flow, implemented either singly or in 

• 

• 

• 
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combination. Because the flow improvement measures that are feasible now are limited by the structural 
configuration of the system and the total amount of storage available, the SEIS evaluates in detail four action 
alternatives that incorporate a combination of reservoir operation and flow augmentation measures involving 
multiple projects. The effects of these four alternatives are measured and compared against the no action 
alternative (the without-project condition), which is defined as the normal operation of the coordinated Columbia 
River System under the operating rules in effect from about 1985 through 1990. 

2.1 Al. TERNATIVE 1 :  WITHOUT-PROJECT CONDITIONS {NO ACTION) 
Under .this alternative no additional action beyond those actions already adopted by the cooperating agencies 
would be taken in 1993 and subsequent interim years to alter the normal operation of the reservoirs and dams 
on the lower Columbia and Snake rivers during salmon migration. Normal operations are the manner in which 
the projects and fish programs were operated from about 1985 to 1990. 

The normal minimum operating p<>Ol elevation for each mainstem reservoir is typically 3 to 5 feet below normal 
full pool. These projects fluctuate according to short-term changes in electric power production from 1 to 2 feet 
daily to up to 3 to 5 feet weekly. Alternative 1 would continue operation of all four lower Snake River 
reservoirs and all four lower Columbia River reservoirs in the upper portion of the normal operating range. 
Storage reservoirs would be operated according to their normal rule curves. Existing flow augmentation 
provisions known as the Water Budget would continue. 

2.2 AlTERNATIVE 2: 1 992 OPERATIONS 

This alternative includes actions planned for the 1992 operating year. These actions for 1992 were based on 
consultation with NMFS, Corps, BoR, and BPA Records of Decision, and NMFS' Biological Opinion for 1992 
operations. For the interim operating period, Alternative 2 does not include the March drawdown test of Lower 
Granite and Little Goose pools. The flow augmentation elements of Alternative 2 include additional water from 
Dworshak, Brownlee, the upper Snake River, and Grand Coulee, Arrow and/or Libby on the Columbia River. 
Potential use of Libby for flow augmentation is a change from the actions described in the draft SEIS; see 
Section 3 for a complete discussion. Additional water from

· 
the upper Snake River is included in Alternative 2 

because it was adopted by the NPPC as a Phase ll amendment and was included by NMFS in the Biological 
Opinion for 1992 operations. The ability to augment flows with this alternative would be enhanced through 
transfer of some flood control requirements. Flood control transfer involves shifting system flood control 
storage capacity from one reservoir to another. For example, storage space at Dworshak that would otherwise 
be held empty for flood control can be used to store water for spring or summer releases. The system response 
to Alternative 2 was modeled with Libby and Hungry Horse "fixed" in their normal operation, although this 
provision would not apply to Libby in years when Libby storage was needed for flow augmentation. During 
periods of the year other than those described where flow augmentation is provided, the projects will be 
operated in a manner consistent with providing the rates of augmentation described for this alternative. 

Components of this alternative are summarized below. Details on these specific components are found in the 
1992 OAIEIS. 

• Reservoir Operation 
1) Lower Columbia River reservoirS (3) will be operated near full, except that John Day will be lowered 

to minimum irrigation pool (approximately elevation 262.5 to 263.5) May 1 to August 3 1 .  This 
elevation will be maintained as long as possible without adversely affecting irrigators. The pool will 
be raised accordingly if irrigation pumping problems occur. 

2) Lower Snake River reservoirs will be operated near MOP, from April 1 to July 31 

• Flow Augmentation 
1) Dworshak supplemental releases will be scheduled as follows: 

1000 KAF from April 15 to June 15, plus minimum flows of 1.2 kcfs (estimated at 148 KAF), 
if the runoff forecast is 16 MAF or less; 900 KAF if the runoff forecast is above 16 MAF 

ACOE/2-ll-93/19:1S/03823A ES-5 



ExECUTIVE SUMMARY 

270 KAF above 1.2 kcfs minimum discharge June 16 to August 30 
To enhance probability of being on flood control curve by April, maintain 1.2 kcfs minimum 
discharge from October through April unless higher discharges are required to stay on flood 
control rule curve or for short-term power emergencies 
Up to 200 KAF above minimum 1.2 kcfs discharge in_September 
Be at 1 ,558-feet maximum elevation on December 15 (winter flood draft maximum elevation) 

2) Brownlee operation will reflect historical releases plus requests per NPPC amendments, as follows: 
uo·KAF Water Budget in May 
137 KAF in July (replaced with 137 KAF upper Snake contribution in August) 
100 KAF in September 

3) Upper Snake River 
190 KAF April 15 to June 15 (via purchase) 
137 KAF released in August to refill Brownlee 
100 KAF in September (via purchase) 

4) Grand Coulee and upper Columbia River 
3.45 MAP Water Budget plus up to 3.0 MAP additional flow augmentation May 1 to June 30. 
The additional water for flow augmentation, up to 3 MAF, will be obtained, if required, through 
power purchase and exchange activities. 

• Flood Control Transfer 
1) Dworshak system flood control requirements will be shifted to Grand Coulee, if the April forecast 

predicts runoff to Dworshak of 2.6 MAP or less, and if space is available at Grand Coulee. 
2) System flood control requirements for Brownlee will be transferred to Grand Coulee, subject to the 

availability of space at Grand Coulee. 

2.3 AlTERNATIVE 3: 1 992 OPERATIONS WITH LIBBY /HUNGRY HORSE 
SENSITIVITY 

This alternative is being analyzed only as a sensitivity test (a means to gauge comparative effects of the same 
action under different assumptions) of actions actually planned for the 1992 operating year (less the March 
drawdown test). It is being modeled to demonstrate whether operations at Libby and Hungry Horse would be 
indirectly affected in response to flow improvement measures undertaken elsewhere in the system. A basic 
premise of the 1992 OAIEIS and the 1992 plan was that system operations would be conducted such that Libby 
and Hungry Horse would not be operated differently to compensate for flow improvement changes in system 
operations. Additional releases from Libby and Hungry Horse would not be scheduled to augment Columbia 
River flows, for example, and BPA would not request additional generation from these projects to make up for 
power losses on the Snake River part of the system. Consequently, the hydroregulation models used to analyze 
the 1992 OAIEIS alternatives were run with Libby and Hungry Horse "fixed" in their normal operating pattern. 

State of Montana officials voiced concern that this constrained operation would not be maintained through the 
actual day-to-day operation of the system, particularly in light of the low flows and storage reservoir elevations 
that occurred in 1992. They specifically requested that the Corps include an analysis of potential indirect effects 
on Libby and Hungry Horse operations in the SEIS. Alternative 3 has been included in response to this request. 
It contains the same reservoir operation and flow augmentation provisions as did Alternative 2 (in the draft 
SEIS). The only difference in the original hydroregulation models for this alternative and Alternative 2 is that 
the constraints on Libby and Hungry Horse operations have been removed. Operation of these projects is 
allowed to change if needed in response to the additional flow augmentation requirements imposed on other 
projects by Alternative 2. During periods of the year other than those described where flow augmentation is 
provided, the projects will be operated in a manner consistent with providing the rate of flow augmentation 
described in this alternative. 

Libby and Hungry Horse did not participate in the flow augmentation measures initiated in 1992. However, 
because of the fact that water conditions and operational considerations may not always make it possible to 
provide up to 3 MAP for flow augmentation from Grand Coulee and Arrow alone, evaluation of the potential 
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use of Libby for helping to provide water for flow augmentation was done. Although it has been found that 
Libby could be used to help provide water for flow augmentation in many years, there are a number of 
operational considerations that could be affected by releases for flow augmentation. Some of the current 
constraints and problems at Libby, for example, ate (a) the International Joint Commission rule curve for 
Kootenai Lake limits releases from Libby during the flow augmentation season, (b) the potential listing of the 
Kootenai River sturgeon as an endangered species could impose new discharge requirements on Libby, and (c) 
British Columbia desires to minimize environmental problems at the upper end of Libby Reservoir during the 
summer by exchanging Duncan releases for Libby releases. These releases may further affect reservoir 
operation. The more broadly based SOR is considered to be the appropriate vehicle for more detailed 
examination of these problems, and the potential contribution that Libby and Hungry Horse can make to flow 
augmentation will be further examined in that process. 

2.4 ALTERNATIVE 4: MODIFIED 1 992 OPERATIONS 

This includes those actions actually planned for the 1992 operating year (less the March drawdown test), flow 
augmentation from the upper Snake and Brownlee, plus enhancement of summer flow augmentation from 
Dworshak. The primacy differences between Alternative 4 and Alternative 2 are two features of planned flow 
augmentation from Dworshak. One is that the 200 KAF normally planned for September release in 
Alternative 2 could be shifted to July and/or August to benefit summer juvenile migrants, and/or adult salmon, 
when determined to be biologically prudent. The runoff forecast trigger for the flood control transfer from 
Dworshak to Grand Coulee would also be increased from 2.6 MAF to 3.0 MAF. This would increase the 
number of years in which a flood control transfer would be possible. During periods of the year other than 
those described where flow augmentation is provided, the projects will be operated in a manner consistent with 
providing the rate of flow augmentation described in this alternative. 

2.5 ALTERNATIVE 5: MODIFIED 1 992 OPERATIONS WITH UPPER SNAKE 
SENSITIVITY 

Alternative 5 includes actions actually planned for the 1992 operating year (less the March drawdown test) plus 
improvements to salmon flows from Dworshak as in Alternative 4 (see Table 3.2-1), but minus the 427 KAF 
flow transfer from the upper Snake. This alternative is being run as a sensitivity model to show the difference 
if no water is available from the upper Snake River. Purchase of uncontracted water from the upper Snake 
River Basin was an objective of the 1992 operating plan. This objective was only partially met because of low 
flows in 1992 and the consequent scarcity of water available for purchase. During periods of the year other 
than those described where flow augmentation is provided, the projects will be operated in a manner consistent 
with providing the rate of flow augmentation described in this alternative. 

3.0 EVALUATION 

Section 5 of the 1992 OAIEIS details the process by which the operational plan for 1992 was selected. Since 
the 1992 operational plan forms the basis for Alternatives 2 through 5 considered in this SEIS, refer to the 1992 
OAIEIS for a detailed discussion of the evaluation process for these alternatives. The alternatives selected for 
evaluation in this SEIS were already determined to be implementable in 1993 and future years, and to be within 
existing authorities. 

Criteria for evaluating the alternatives analyzed in this SEIS are (1) mainstem juvenile salmon survival rate, (2) 
cost-effectiveness, and (3) environmental effects. Cost-effectiveness is analyzed in terms of relative costs to 
achieve improved juvenile salmon survival. Environmental effects, including potential benefits to adult 
migrants, are assessed in detail in Section 4. 

Comments by Federal, State, and local entities, and the public on the SEIS will be considered by the 
cooperating agencies. The public will have 30 days to review this document. From this overall process, an 
alternative that most closely meets regionally established salmon recovery objectives with acceptable costs and 
minimal environmental damage will be selected for the interim operational plan. 

ACOE/2-1 1-93/19: 15/03823A ES-7 



ExECUTIVE SUMMARY 

It should be recognized that the alternative selected for implementation in 1993 and future years might require 
adjustment on an annual basis depending on hydrologic conditions and new information that may be developed. 
The Corps, BPA, BoR, and NMFS implemented a process in 1992 to monitor and evaluate the shaping of 
available water based on real-time flow and fish migration information throughout the fish passage season. This 
process recognizes that flexibility is needed to optimize the release of available water to maximize the -benefit to 
migrating wild Snake River stocks of sockeye, spring/summer chinook, and fall chinook salmon, and this 
process should not be constrained by fixing flows on a predetermined schedule. 

3.1 JUVENILE fiSH SURVIVAL 

The proposed SEIS actions are centered around the concept of increasing survival of fish migrating through the 
Columbia-Snake River system. The 1992 OAIEIS assessed water particle travel time, smolt travel time and 
smolt survival. The action considered in this SEIS is within the range of those values, but the analysis is based 
on results of juvenile fish survival models. 

Different analytical approaches and interpretation of data have resulted in the regional development of three 
primary systems of models to estimate the effects of various actions on the fish- stocks of the Columbia River 
system. Each model system has two components, a downstream passage model which estimates downstream 
juvenile survival and a life-cycle model which estimates adult return escapement. The life-cycle models produce 
deterministic or probabilistic estimates of adult returns, based on simulation of mortality factors in the respective 
life-cycle phases. The juvenile passage models account for the complex survival factors affecting downstream 
migration, and provide key inputs to the life-cycle models. 

Because flow measures being evaluated in the SEIS primarily benefit downstream survival, the results of the 
passage models are used to evaluate alternatives. Passage models include the effects of the proposed flows, as 

• 

well as other nonflow measures being taken by the cooperating agencies. Such nonflow measures include • bypass system improvements, the transportation program, predator control, and other improvements to fish 
facilities. The results of the life-cycle models are used to estimate the overall effect of all the regional measures 
being undertaken to improve the survival of the listed Snake River salmon species. 

Prelimiruuy model results for Snake River spring/summer and fall chinook salmon are summarized below. The 
results of the BPA juvenile fish passage model (CRiSP.O) show the proposed operations for 1993 (Alternative 
4), relative to a no action return to 1990 baseline operations, would increase the survival of spring, summer, 
and fall chinook downstream migrants. Substantial additional survival improvements are estimated in the years 
1993 and 1998 because of the phasing in of full benefits of measures to be implemented in 1993 and additional 
ongoing actions currently planned through 1998, such as squawfish management,. bypass installations and 
improvements, and transportation from Lower Monumental Dam. 

· 

The results of the BPA life-cycle model (SLCM) also show that the improvements in juvenile survival coupled 
with additional planned actions by the cooperating agencies through 1998 affecting other life stages of chinook 
should result in significant gains in spring and fall chinook species populations. Improvements from these 
actions are more moderate for the summer chinook population. Both the spring and fall chinook show 
increasing population trends with 1993 and future conditions. Summer chinook show population trends 
improving from the 1990 baseline conditions. However, the downward baseline trend improves only to a 
slightly increasing trend if low effectiveness of measures is assumed, and improves to a moderately increasing 
trend assuming high effectiveness of measures. No CRiSP or SLCM models were run for sockeye because all 
known stocks are currently in a captive-rearing program. 

The results of the NPPC juvenile fish passage model (PAM) also show survival increases for spring chinook 
associated with the proposed actions in 1993. The NPPC SPM life-cycle model indicated a slight increase in 
trend in spring chinook adult escapement when all improvements considered were included in their model. 
Their model included possible actions such as minimal predator control and increased upstream survival, while 
rearing and spawning habitat improvements resulted in estimates of slight increases in spring chinook 
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escapement over a 20-year model period. Only slightly increasing trends were apparent in these model runs 
when lower benefits were assumed for some of the possible future actions. 

The NPPC passage analyses and life-cycle analyses only modeled spring chinook and only included actions 
taking place in 1993, plus rearing and spawning habitat improvements. The increases in juvenile spring chinook 
survival from the NPPC (PAM) analysis are reasonably similar to the BPA (CRiSP) Model results for the 
proposed 1993 conditions relative to 1990 baseline conditions. The modeled conditions resulted in relatively 
comparable increases in spring chinook juvenile relative passage survival of 7 percent (median) for the CRiSP 
Model and 8 percent (average) for the PAM. Absolute survival increases remained small with both being about 
1 to 2 percent. The results from the NPPC (SPM) life-cycle analysis and the BPA analysis (SLCM) for 1993 
static conditions both show improvements in population trends relative to baseline conditions. When similar 
assumptions and actions are included in SLCM and SPM, the models show improvements relative to the 
baseline. While the relative changes in projected escapements are similar between the two analyses, the 
estimated adult escapement level for the SPM is greater than the projection for the SLCM for the same period. 
This is primarily a result of a lower initial baseline escapement projection for the SPM. 

Developing a valid comparison of the results of life-cycle models is difficult because the models used different 
parameter values for some actions, and differed on what future actions should be included in their analysis. A 
parameter value of an action reflects how effective that action is to increasing survival. Although the 
coordinated review of the model analysis set some parameter values and critical assumptions common to both 
SLCM and SPM, other parameter values are different. 

Model analyses of actions were also conducted by the State and Tribal Fisheries Agencies (STFA) using their 
juvenile passage model (FLUSH) and life cycle model (ELCM). The Corps has reviewed the preliminary 
results of the STFA model. The initial review revealed some concerns that are undergoing further examination 
and discussion with the STFA. BPA is also in the process of reviewing the STFA analysis, and expects to have 
additional concerns requiring clarification and discussion. Consequently, the cooperating agencies believe that 
the preliminary results of the STF A model should not be used in the development of the conclusions of the 
SEIS. A summary of the STFA model is presented in the SEIS. 

The cooperating agencies recognized at the outset that there could be differences in the life-cycle model results 
because of the models' assumptions. The cooperating agencies support the ongoing processes within the region 
to facilitate review, understanding, and coordination of the three model systems. The near-term preliminary 
peer review is expecting to provide information within the next two months, while the long-term model 
coordination process will be ongoing. 

3.2 COST EFFECTIVENESS 

The economic evaluation tool used in comparing the SEIS alternatives is cost effectiveness, calculated in terms 
of relative costs needed to achieve a given percentage change in juvenile survival. The cost-effectiveness 
analysis was done with the available information, and with full recognition of the uncertainties surrounding the 
estimates of economic costs and biological effectiveness. 

The objective of the actions addressed in this SEIS is to improve the survival rate of juvenile salmon migrating 
downstream. The juvenile passage models produce results that can be used to estimate the downstream survival 
rate, in percentage terms, for each stock and for a given set of input parameters. Model results for spring 
chinook were used as an indicator in the cost-effectiveness analysis. The costs include implementation costs and 
foregone benefits in terms of reduced output of project benefits from the current conditions. 

Total direct costs for each alternative are then divided by the survival improvement to arrive at a measure of the 
cost per unit (percent) change in survival. This figure is calculated for each alternative, and then the 
alternatives are ranked according to cost-effectiveness. The direct costs associated with the various options are 
tabulated in four categories: transportation, irrigation, recreation, and hydropower. Impacts that would occur in 
other resource areas are not suitably quantifiable in monetary terms. 
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The total direct costs for the SEIS alternatives range from $52 to $88 million for the operation with 
Libby/Hungry Horse sensitivity (Alternative 3) to $66 to $93 million for the modified 1992 operations 
(Alternative 4). The cost of power losses accounts for all of the total direct costs. In cost-effectiveness terms, 
these two alternatives range from a minimum of about $ 13.0 to $23.3 million per unit (percent) change in 
survival. The results represent a comparison of wide ranges of costs and cannot be considered linear (i.e. , it 
cannot be assumed that doubling costs would double survival). 

· 

3.3 ENVIRONMENTAL EFFECTS OF THE AlTERNATIVES 

The results of the environmental evaluation reflect expected impacts to an extensive and C9mplex water 
resources system that is managed for a variety of uses, including conservation of fishery resources. 
Overall, the effects of the proposed action on resources other than anadromous fish can be summarized as 
follows: 

• Minor to insignificant decreases in water temperatures at times in the Clearwater River below Dworsbak 
and in Lower Granite Reservoir 

• Some long-term net benefit$ expected for resident fish in the mainstem reservoirs; adverse effects on 
resident fish populations in the storage reservoirs 

• Some stresses or losses of shallow-water habitat, wetland, riparian habitat, waterfowl, and furbearers at 
John Day; minimal terrestrial impacts elsewhere in the system 

• Insignificant increases in blowing dust during some periods of the year, particularly near the storage 
reservoirs 

• Capacity, firm energy, and nonfirm energy losses to power system, with total estimated power cost 
ranging from $63 to $90 million for Alternative 2 to $66 to $93 million for Alternative 4 

• Limited utility of some recreational facilities at mainstem and storage projects during some months, but 
minimal or minor projected impacts (some positive, some negative) in recreation usage from Alternatives 2 
through 5 in most years. Low probability of significant seasonal decreases in use depending on water 
conditions, particularly at Dworsbak. Initial and long-term adverse effects on fishing and boating on Lake 
Roosevelt could occur depending upon annual decision for storing flow augmentation water. 

• Minor incremental aesthetic effects from increases in reservoir shoreline exposure, primarily at John Day 
and Dworsbak 

• Minor increase in potential damage to cultural resources from somewhat deeper drafts and increased 
exposure 

• Minimal or no effects on transportation, utilities, agriculture, socioeconomics, and project structures from 
Alternatives 2 through 5 

From an ecosystem perspective, the environmental analysis illustrates the resource balancing that must be 
considered in evaluating a plan of action. The proposed actions would generally improve flows in the lower 
reaches of the river system, and would primarily benefit anadromous fish. Most of the adverse impacts of these 
actions would occur in the upper reaches of the system, at and near the storage reservoirs, and would primarily 
affect resident fish, bald eagles, and recreation resources. The tradeoffs involved with actions to benefit one 
type of resource should be recognized in the decision process. 
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ExECUTIVE SUMMARY 

4.0 PLAN SELECTION AND IMPLEMENTATION 

A preferred plan of action for interim flow improvement measures was selected on the basis of the evaluation 
factors described in 3.0 above. Key considerations in the selection were existing authorities, cost effecq.veness, 
and the comparison of alternatives presented in Section 5 of the SEIS. 

4.1 PUBLIC INVOLVEMENT 

Several controversial issues are associated with some of the actions evaluated; consequently, public input was 
sought before an interim plan was selected. The NEP A requires that the views of interested members of the 
public be sought and considered in selecting the final plan. The process of soliciting the concerns and interests 
of the public began with the issuance in June 1992 of the Notice of Intent to proceed with the project and to 
prepare the SEIS. Public information meetings were conducted in July to define the issues to be addressed in 
the draft SEIS and to discuss the SEIS in relation to other current programs. The draft SEIS was sent to 
approximately 2,200 people. Following release of the draft SEIS, a 45-day public comment period took place 
during which written and verbal comments on the alternatives were sought from government agencies and the 
general public. Nine workshops/public meetings were held to solicit input. Public involvement methods in the 
decision making process are detailed in Section 6 of the SEIS. 

The public participation required in the NEPA process also satisfies the requirements of Section 310(b) and 
Section 415(b) of the Water Resources Development Act of 1990. Section 310(b) requires public participation 
in changes to reservoir operation criteria. Section 415(b) requires public notification (hearings) of actions 
associated with drawdown of Dworshak Reservoir. 

4.2 COMPARISON OF Al. TERNATIVES 

The model analyses indicate no quantifiable difference in juvenile survival results for spring migrants among 
Alternatives 2 through 5. On a qualitative basis, Alternative 4 might have an advantage by providing potential 
flow benefits for summer migrants. 

The cost-effectiveness analysis indicates there is a great deal of overlap in the ranges of costs per 1 percent 
increase in survival. The overlaps and wide ranges of results reflect the uncertainty inherent in the fish survival 
models and power impact analysis. None of the alternatives clearly demonstrate an advantage or disadvantage 
from this cost-effectiveness analysis. 

A key conclusion from comparing environmental effects is there would be little difference in impacts among the 
alternatives. Because the components of Alternatives 2 through 5 are the same with respect to operation of the 
lower Columbia and Snake River projects and Columbia River flow augmentation, there is no variation in 
effects from these actions. Impacts among alternatives would vary somewhat with respect to Snake River flow 
augmentation. Alternatives 4 and 5 would typically involve slightly deeper drafts at Dworshak than with 
Alternatives 2 and 3, and therefore would have slightly greater effects on resident fish, recreation, aesthetics, 
and cultural resources. However, these differences are insignificant when compared to either Alternative 2 or 
the no action alternative. 

4.3 PREFERRED PLAN OF ACTION 

The estimates of percent increase in survival and cost effectiveness show that all alternatives achieve similar 
biological results with similar costs. However, Alternative 4 provides flexibility to shift the timing of flow 
augmentation to assist either wild juvenile or adult fall chinook migration in late summer and early fall. NMFS 
indicated in their 1992 Biological Opinion that additional summer flow augmentation should decrease mortality 
of juvenile wild fall chinook. Based on the best available scientific data, the Corps and the cooperating agencies 
believe that Alternative 4, with the flexibility to shift the timing of flow augmentation in July through 
September, will provide the best survival of the four alternatives. Comparison of the environmental impacts of 
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the four alternatives indicates that the impacts at the lower Snake River and John Day projects are identical, and 
differences at the storage projects are minimal. 

Based on an analysis of survival rates, cost-effectiveness, and environmental effects, the Corps and the 
cooperating agencies have identified Alternative 4 as the preferred alternative for the interim flow measures 
operational plan. 

This plan will be implemented subject to the outcome of consultation with NMFS under Section 7 of the ESA. 
Alternative 4 would also be implemented in years beyond 1993, although specific elements may need to be 
modified annually based on new information and year-to-year water conditions. The Corps, BPA, and BoR will 
consult with NMFS and FWS (where applicable) regarding operating plans on an annual basis. The outcome of 
ongoing regional processes (such as the NMFS Recovery Plan, the SCS, and the SOR), may modify the 
proposed actions in the future and require additional NEPA documentation. Operating plans for 1993 and future 
years that incorporate the actions addressed in this SEIS will be documented in respective Records of Decision 
by the Corps, BPA, and BoR. 
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1 .0 INTRODUCTION 

In January 1992, the Army Corps of Engineers 
(Corps), in cooperation with the Bonneville Power 
Administration (BPA) and the Bureau of 
Reclamation (BoR), issued the final Columbia 
River Salmon Flow Measures 1992 Options 
Analysis/Environmental Impact Statement (1992 
OAIEIS). The 1992 OAIEIS (Corps et al. ,  1992) 
evaluated ways to alter water management 
operations in 1992 on the lower Columbia and 
Snake rivers to enhance the survival of wild Snake 
River salmon. 

The 1992 OA/EIS addressed a premise that the 
longer juvenile salmon remain in the reservoirs on 
the Columbia-Snake River System, the higher their 
susceptibilitY to predators and physiological 
conditions that increase their mortality. The 
principal action analyzed in the 1992 OAIEIS was 
increasing the velocity of the river flow, slowed by 
the dams, to move the young salmon faster 
downstream to the ocean. The 1992 OAIEIS 
recommended a plan of action for 1992 to 
accomplish this objective. 

In November 1991, National Marine Fisheries 
Service (NMFS) declared the Snake River sockeye 
salmon an endangered species under the Federal 
Endangered Species Act (ESA) (56 FR 14055) 
effective December 20, 1991. In April 1992, it 
listed the Snake River fall and spring/summer 
chinook salmon as threatened species effective May 
22, 1992. NMFS, in its listing, identified 
hydropower development in the Columbia River 
Basin as one of the main factors contributing to the 
decline of the salmon populations. 

The 1992 OAIEIS applied only to actions 
considered for implementation in 1992. Given the 
particular circumstances surrounding the salmon 
listing under the ESA and the initial regional 
response to the pending listing, the Corps and the 
cooperating agencies felt that the scope of the 
OAIEIS should be limited to a 1-year operating 
period. With the benefit of the information gained 
through the 1992 OAIEIS process and related 
programs, it is now appropriate for the agencies to 
address river system operations to benefit salmon 
while long-term solutions are being evaluated. The 
objective of this Interim Columbia and Snake 
Rivers Flow Improvement Measures for Salmon 
Supplemental EIS (SEIS) is to build on the 1992 
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OA/EIS to evaluate the environmental effects of 
flow improvement measures in 1993 and 
subsequent years. The proposed action being 
considered in the SEIS is in response to the listing 
of the Snake River salmon species as endangered or 
threatened. 

1 .1 PURPOSE AND NEED 

Currently, there are several studies underway to 
address long-term approaches to rebuilding wild 
salmon runs. However, it is anticipated that 
actions resulting from these studies will not take 
place for several years into the future. The 
function of this SEIS is to evaluate the impacts of 
several alternatives to the operation of certain dams 
and reservoirs in the Columbia-Snake River System 
during 1993 and future years. This plan of action 
may be changed as a result of these long-term 
studies. The proposed action includes 
recommendations from the Biological Opinion 
prepared by NMFS for the 1992 operating plan. 

The need for these interim actions is well 
established in the 1992 OAIEIS, the NMFS (1992) 
Biological Opinion for river system operations, and 
many other official documents addressing the 
decline of Columbia Snake River salmon stocks. A 
brief discussion of the life history and current status 
of the Pacific salmon was provided in Chapter 1 of 
the 1992 OAIEIS. A more comprehensive 
discussion can be found in Appendix A of this 
SEIS. In summary, changes to the previous 
operation of the Columbia-Snake River System are 
needed to improve migration conditions, and 
thereby help to avoid the continued decline and 
contribute to the recovery of these salmon stocks. 
All of the proposed actions evaluated in the SEIS 
are intended to improve flows to benefit migrating 
fish. The specific purposes of these actions are to 
increase river velocities for juvenile fish migrating 
downstream in spring and summer, and to improve 
late summer river temperatures for adult migrants. 

The Council on Environmental Quality .(CEQ) 
guidelines direct Federal agencies to prepare 
supplements to final EISs if: 1) there are substantial 
changes in the project that are relevant to 
environmental concerns; 2) there is significant new 
information relevant to environmental concerns; or 
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3) the agency determines that the purposes of the 
National Environmental Policy Act (NEPA) will be 
furthered by doing so (40 CPR 1502.9). All three 
of these circumstances apply, to a varying extent, 
to the SEIS. The SEIS examines actions similar to 
those evaluated in the 1992 OAIEIS, but as 
recurring annual events over a longer time. 
Furthermore, it analyzes the impacts of such 
actions on projects not addressed in the 1992 
OAIEIS. It updates impact analyses from the 1992 
OAIEIS, based on new information that was not 
available for the original document. 

The CEQ guidelines (40 CPR 1502.20) encourage 
agencies to tier EISs to avoid repetitive discussion 
of the same issues and to focus attention on the 
actual issues under immediate consideration. This 
SEIS is tiered to the 1992 OAIEIS. This means if 
there has been no change, relevant previous 
discussions and analyses from the 1992 OAIEIS 
will be summarized and incorporated by reference 
into the SEIS. Issues and impacts from actions 
considered in the 1992 OAIEIS that are not 
included in the current set of alternatives for the 
interim years are not addressed in the SEIS. 
Copies of the 1992 OAIEIS are readily available 
for such reference. Over 900 copies of the final 
1992 OAIEIS were distributed; recipients included 
public libraries in key communities throughout the 
four-state area (Washington, Oregon, Idaho, and 
Montana). Additional copies can be supplied by 
the Corps upon request. 

1 .2 BACKGROUND 

The events leading up to the NMFS listings are 
detailed in the 1992 OA!EIS. The plan of action 
identified in the 1992 OA/EIS included a test 
drawdown of two lower Snake River projects 
(Lower Granite and Little Goose), operating the 
four lower Snake River projects near minimum 
operating pool (MOP), operating John Day Pool on 
the lower Columbia River at or near elevation 
262.5 feet, unless there are impacts to irrigation, 
and augmenting water for river flows during fish 
migration periods with additional releases from 
upstream storage reservoirs. This plan was 
implemented in 1992, after extensive coordination 
on details of the plan with NMFS, the Northwest 
Power Planning Council (NPPC) and other key 
parties in the region. Results of the drawdown test 
are summarized in Appendix B. The SEIS uses 
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information gained from the 1992 water 
management operations, including the test 
drawdown conducted in March, in its analysis. 

Studies examining long-term actions, such as 
structural modifications to the dams, are 
continuing. These include the Columbia River 
System Operation Review (SOR), the System 
Configuration Study (SCS), the NPPC's process for 
amending the Columbia River Basin Fish and 
Wildlife Program, and the salmo� recovery plan to 
be issued by NMFS (see Section 1.5 and Appendix 
C for more discussion of these studies). 
Information already gathered for some of these 
studies, in particular the SOR, is used in the SEIS 
analysis. 

1 .3 SCOPE 

The geographic scope of this supplement (Figure 
1 .3-1) is somewhat different from the 1992 
OAIEIS. · The overall area of interest includes the 
Columbia River Basin from Bonneville Dam in 
Oregon up to Brownlee on the middle Snake River 
in Idaho, and up to Arrow Lakes on the upper 
Columbia in Canada. The potential water 
management actions that are evaluated in the SEIS 
would be implemented at four storage reservoirs 
(Dworshak and Libby, operated by the Corps; 
Grand Coulee, operated by the BoR; and Brownlee, 
operated by Idaho Power Company [IPC]) and five 
mainstem run-of-river dams operated by the Corps 
(Lower Granite, Little Goose, Lower Monumental 
and Ice Harbor on the lower Snake River and John 
Day on the lower Columbia River). The 
consequences of the potential actions are evaluated 
at these eight projects and the associated 
downstream reaches. There are no new flow 
improvement measures at Bonneville; The Dalles, 
and McNary in the SEIS alternatives because of 
decisions reached in the 1992 OAIEIS. Because of 
concern over possible indirect effects from these 
system operation changes, the impact analysis 
includes two storage reservoirs in Montana-Libby 
and Hungry Horst>-potentially affected by 
Columbia-Snake River flow alterations but not 
considered in the 1992 OAIEIS. The potential 
actions concerning water purchases in the upper 
Snake River Basin will be addressed in the BoR 
flow augmentation program as described in Section 
1 .5 and Appendix C. The alternatives considered 
in the SEIS do not include any proposed flow 
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1 INTRODUCTION 

improvement measures at Hungry Horse. The SOR 
is considering alternative operations of Libby and 
Hungry Horse to improve downstream flows. 

The SEIS addresses water management activities 
for 1993 and future years. These water 
management activities may change as a result of a 
long-term plan of action developed from the 
ongoing studies. The actions considered in the 
SEIS involve some combination of measures similar 
to those selected in the 1992 OAIEIS and 
implemented for 1992 through consultation with 
NMFS. 

Specifically, this SEIS presents four lowered pool 
operation/augmentation combinations, in addition to 
the no action alternative. 

1 .  Without-project conditions, or the no action 
alternative, which would involve continued 
operation under the water management rules in 
place from about 1985 through 1990. 

2. The 1992 operation alternative, excluding the 
March drawdown test of Lower Granite and 
Little Goose. 

3. The 1992 operation alternative (without the 
March drawdown test) modeled to display 
potential impacts to Libby and Hungry Horse. 

4. The 1992 operational alternative (without the 
March test drawdown), plus adjustments to 
salmon flows from Dworshak. 

5.  The 1992 operation alternative (without the 
March test drawdown), plus adjustments to 
salmcin flows from Dworshak, and modeled to 
show no water from the upper Snake. 

As with the 1992 OAIEIS, the Corps is the lead 
agency in preparing this document. In addition to 
BPA and BoR, NMFS was included as a 
cooperating agency for this SEIS. However, 
because of its ESA responsibilities to review the 
proposed actions, NMFS established that it would 
not participate in development of conclusions 
relative to the effects of the proposed action on 
listed Snake River salmon. On February 1 ,  1993, 
the Corps formally was notified .that NMFS will no 
longer be a "cooperating agency . . .  • The three 
agencies will share responsibility for determining 
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and evaluating impacts within their respective areas 
of jurisdiction as outlined in the 1992 OAIEIS. 
Each agency will have separate responsibility for 
reaching and implementing a decision with respect 
to actions to improve river flows in 1993 and 
subsequent years. 

Scoping with interested parties has been an ongoing 
process since preparation of the 1992 OAIEIS. 
The Corps held a series of public information 
meetings in July 1992 (see Section 6) to discuss the 
results of the drawdown test of Lower Granite and 
Little Goose, provide a status report on other 
related studies (primarily SCS, plus near-term 
project improvements for fish passage), and present 
information on the SEIS. Interested individuals 
attending those meetings offered observations 
helpful to refining the scope of the SEIS. 

1 .4 AUTHORITY 

Each Federal project in the Columbia River Basin 
was constructed and is operated and maintained 
under specific Federal authorization, as well as 
laws of general compliance. Using these 
authorities, the Corps and BoR operate 
multipurpose water resource development projects 
to balance operation of individual functions with 
operations for all functions. This operation is 
coordinated with BPA and other regional interests. 
In this manner, the Corps and BoR ensure that their 
responsibility for maximizing sustained public 
benefits for all desirable purposes, as provided by 
law, is met. 

BPA markets power generated at the -Federal 
hydroelectric projects pursuant to its authorities 
under the Bonneville Project Act, the Pacific 
Northwest Electric Power Planning and 
Conservation Act, and related organic legislation. 
The Pacific Northwest Electric Power Planning and 
Conservation Act (PNEPPCA) and the ESA are 
two authorities that are applicable to the operation 
of Federal water resource development projects. 
The PNEPPCA authorizes Federal agencies to 
recognize the interests of fish and wildlife with 
other project purposes in the operation of the 
projects. The ESA requires all Federal agencies to 
ensure that actions taken by the agency are not 
likely to jeopardize the continued existence of a 
species that has been listed as threatened or 
endangered. In addition, agencies are directed to 
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use their authorities to cany out programs for the 
conservation of listed species. With the listing of 
the Snake River sockeye salmon as an endangered 
species and the Snake River spring/summer and fall 
chinook as threatened species, the Corps, BoR, and 
BPA must comply with the ESA. 

In addition, the opportunity for public participation 
required in the NEPA process satisfies the 
requirements of Section 3 10(b) and Section 415(b) 
of the Water Resources Development Act of 1990. 
Section 310(b) requires public participation in 
developing or revising changes to reservoir 
operation criteria. Section 415(b) requires public 
notification (hearings) of actions associated with 
drawdown of Dworshak Reservoir. 

1 .5 RELATED ACTION PROGRAMS 

The regional response to the need to aid salmon 
survival includes many efforts that encompass a 
broad scope beyond changing the operating regime 
of Columbia-Snake River dams. Because the scope 
of this SEIS and by reference the 1992 OAIEIS is 
limited to analyzing the effects of altering river 
management operations, studies beyond this scope 
are not considered in this analysis. However, the 
purpose of all the studies, short-term and long
term, operational and structural, is essentially the 
same-to help improve salmon survival while 
meeting the needs of other river users. Changes as 
a result of the long-term studies may require 
additional NEPA documentation and consultation 
with NMFS. The objective of this section is to 
clarify these related studies and other activities that 
are outside the scope of this SEIS. 

1 .5.1 Related Regional Studies 

Through the public involvement activities conducted 
for the 1992 OAIEIS and this SEIS, people have 
expressed confusion over the scope of the 
respective studies and the roles of all of the many 
participants. Following is a brief description of the 
related programs and studies that focus specifically 
on the coordinated Columbia River System, 
including a matrix (Table 1.5-1) that attempts to put 
their respective scopes in perspective. A more 
comprehensive discussion of these related activities 
is contained in Appendix C. 
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• National Marine Fisheries Service ESA 

Listing and Recovery Plan 

While programs to improve the status of Snake 
River salmon have been ongoing for decades, 
the filing of formal petitions with NMFS in 
1990 for ESA listing of three stocks as 
threatened or endangered focused regional 
attention on the need for more aggressive action 
to address the precarious status of specific wild 
salmon stocks. Outgrowths of the petition filing 
included the Salmon Summit, the beginning of 
the NPPC's amendments to rebuild salmon 
stocks, and several Corps studies to improve 
dam operations. The formal listings in 
December 1991 and May 1992 triggered the 
initiation of a NMFS recovery plan and Federal 
agency consultation on the effects of actions, 
including operation of the coordinated Columbia 
River System, on listed salmon. Under ESA, 
the Corps and the cooperating agencies have a 
responsibility to ensure their actions are not 
likely to jeopardize the continued existence of 
the listed species. The cooperating agencies 
have prepared a Biological Assessment on the 
action proposed in the SEIS and will enter 
consultation with NMFS under ESA, Section 7. 
A Biological Assessment is included in this final 
SEIS. NMFS will issue a Biological Opinion 
to determine whether or not the action 
jeopardizes the continued existence of the 
subject species. 

Ultimately, a recovery plan will guide all 
aspects of activities that might affect salmon 
restoration and recovery. A recovery team has 
been established and is currently developing a 
draft recovery plan. 

• NPPC FISh and WUdlife Program 

The NPPC, made up of representatives of the 
States of Idaho, Montana, Oregon, and 
Washington, was entrusted under the Northwest 
Power Act of 1980 to 1) develop a conservation 
and electric power plan to ensure an adequate, 
efficient, economical, and reliable power supply 
for the Pacific Northwest; 2) prepare a program 
to protect, mitigate, and enhance fish and 
wildlife, including related spawning grounds and 
habitat, affected by the development and 
operation of any hydroelectric project on the 
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Table 1.5-1. Scope of related action programs. 

Hydro System 

Project 
Operations 

Transporta.- and Structural 
Study Process tion Maintenance Changes Habitat Huvest Production 

NMFS Recovery Plan X X X X X X 

NPPC Fish & Wildlife 
Program 

Phase I X X 

Phase II X X X X X X 

Phase ill X X X X X X 

Phase IV X X 

Corps/BPA/BoR 1991 X X 
Operations Plan 

1992 Columbia River Salmon X 
Flow Measures OAIEIS 

Interim Columbia and Snake X 
River Flow Improvement 
Measures for Salmon • Supplemental EIS (SEIS) 

System Configuration Study X X X 
(SCS) 

Columbia River System X X X 
Operation Review (SOR) 

BoR Snake River 

Augmentation Programs 

Uncontracted storage X 
space 
New storage appraisal X 
Water rental group X 

Water conservation X 
demonstration program 
Water acquisition X 

BPA Annual Implementation X X X 
Work Plan and ESA Related 
Programs 

• 
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Columbia River and its tributaries; and 3) 
involve the public in these activities. 

In 1982, the NPPC issued a comprehensive Fish 
and Wildlife Program that included salmon and 
steelhead production, safe passage, and harvest 
management. In 1991, responding to the 
potential NMFS listings, the NPPC began a 
series of amendments to its Fish and Wildlife 
Program centering on a salmon rebuilding 
program. The amendment process is being 
undertaken in four phases that focus on different 
aspects of salmon survival, including 
production, habitat improvement, harvest, and 
fish passage improvements at Federal dams. 

The role of the NPPC in the salmon issue is in 
part a natural outgrowth of its Fish and Wildlife 
Program responsibilities, and in part a response 
to a direct request from elected representatives 
within the region. In 1990, the NPPC 
contracted with the region's tribes and fish 
agencies to prepare an integrated system plan 
addressing coordinated management goals for all 
of the salmon and steelhead rearing subbasins 
within the Columbia River System. Moreover, 
following the Salmon Summit in 1990 to 1991, 
the governors of the Northwest states requested 
the NPPC to take the lead in developing 
regionally acceptable recovery actions. The 
river management agencies have coordinated 
closely with the NPPC in developing the first 
three phases of the Fish and Wildlife Program 
amendments and will continue to do so as the 
amendments are implemented. While NMFS 
has the final responsibility for issuing the 
salmon recovery plans, NMFS has indicated 
that it favors regionally developed recovery 
plans and expects to use the Fish and Wildlife 
Program amendments to help form the 
foundation for the recovery plans (Harrison, 
1992). 

• 1992 Columbia River Salmon Flow Measures 
Options Analysis/Environmental Impact 
Statement 

The 1992 OAIEIS, prepared by the Corps, 
BPA, and BoR in part in response to the 
Salmon Summit recommendations, ·  was designed 
to provide NEPA documentation for short-term 
(1992) river management actions. It examined 
ways to improve flow conditions during the 
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1992 juvenile salmon migration period by 
altering the operation of Federal dams on the 
lower Columbia and Snake rivers, and to 
provide test measurements that would be helpful 
in designing long-term structural actions. The 
preferred alternative identified in the final 1992 
OA/EIS was designed to incorporate the 
relevant components of the NPPC's Phase ll 
Fish and Wildlife Program amendments of 
December 1991. 

• 1992 Operations Plan 

As indicated above, the ESA requires that 
Federal agencies consult with NMFS in taking 
actions to conserve the listed salmon species. 
In compliance with this requirement, the Corps 
and the cooperating agencies consulted with 
NMFS on the actions that would potentially 
affect the listed species. The consultation 
process resulted in a preferred 1992 Operations 
Plan. NMFS (1992) issued a Biological 
Opinion concluding that proposed operations 
"were not likely to jeopardize the continued 
existence of listed or proposed salmon species. " 
The river management agencies then began 
implementing the 1992 Operations Plan 
described in the Records of Decision (ROD), 
which are consistent with this Biological 
Opinion. 

• System Configtll'8tion Study (SCS) 

The SCS is a study of structural alternatives in 
the Columbia River Basin to improve salmon 
migration conditions. The 1992 OA/EIS 
referred frequently to the Columbia River 
Salmon Mitigation Analysis (CRSMA) as the 
Corps' long-term study to address salmon 
recovery and potential structural responses. 
The CRSMA program has been a funding 
mechanism for a number of Corps actions 
addressed in the SEIS, including the 1992 
OAIEIS, the March 1992 drawdown test, and 
the SCS. With completion of the initial items, 
SCS has become the primary focus of CRSMA 
and efforts to develop long-term plans. A 
Phase I report on the SCS is scheduled for mid-
1993, although a status report was submitted to 
the NPPC in December 1992. Alternatives 
being examined include possible additions of 
upstream storage sites for flow augmentation 
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and temperature control; annual drawdowns of 
John Day and the four lower Snake reservoirs; 
the addition of a new collection facility that 
would intercept juveniles in the upper reaches of 
Lower Granite Reservoir; and construction of a 
migratory canal or conduit that would allow fish 
to completely bypass the mainstream dams. 
The SCS will provide information on the 
feasibility and effectiveness of some of the long
term measures recommended by the NPPC in 
its Fish and Wildlife Program amendments. 

• Columbia River System Operation Review 
(SOR) 

The SOR, undertaken jointly by the Corps, 
BPA, and BoR, is a comprehensive, long-term 
study to coordinate operation of Federal water 
resource projects in the Columbia River Basin. 
Cooperating agencies include the NMFS, U.S. 
Fish and Wildlife Service (FWS), National Park 
Service (NPS), and U.S. Forest Service. One 
of its key goals is to establish guidelines for the 
agencies to follow in operating the coordinated 
Columbia River System, taking into account 
impacts on all river users, including 
anadromous fish, power, recreation, resident 
fish, irrigation, and navigation. It will also 
provide NEP A documentation to renew the 
Pacific Northwest Coordination Agreement 
(PNCA), a contract that sets out the terms for 
coordinated operation of the river system for 
power production, and the Canadian Entitlement 
Allocation Agreements, which provide for U.S. 
utilities to deliver a certain amount of energy to 
Canada as a result of the Columbia River 
Treaty. The SOR and SCS are closely 
coordinated by Corps participants to minimize 
duplication of effort and to ensure consistency. 
The SOR will evaluate potential future operation 
of the system as it might be reconfigured under 
SCS alternatives. Study activities of both SOR 
and SCS are also coordinated with the Corps' 
current activities to improve existing systems. 

• BPA's Annual hnplementation Work Plan 
and ESA-Related Programs 

BPA, in cooperation with fishery agencies and 
tribes, produces an Annual Implementation 
Work Plan (AIWP) to guide performance of 
actions called for in the NPPC Fish and 
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Wildlife Program. The AIWP is a product of a 
process in which projects are identified, scoped, 
prioritized, and procured. Increasingly, the 
AIWP includes projects related to the listed 
'Snake River stocks. 

BPA also funds programs and research aimed at 
restoring runs of listed Snake River salmon. 
This work includes Snake River sockeye rearing 
habitat restoration, captive rearing program, and 
broodstock rearing research; Snake River fall 
chinook spawning ground distribution, inter-dam 
losses of adults, genetic structure, population 
status, factors influencing juvenile migratory 
behavior, and characteristics of rearing habitat 
in mainstem reservoirs; and Snake River 
spring/summer chinook migrational dynamics. 

BPA will work with BoR and States of Idaho 
and Oregon to secure up to 100,000 acre-feet in 
the upper Snake River for spring migrants 
through a program involving financial 
incentives, water marketing transactions, 
dry-year leasing, storage buy-backs, and other 
measures. Providing NMFS and BPA agree 
that the additional water can be acquired at 
prices comparable to those in 1991 and that the 
water can be delivered in a way to significantly 
benefit anadromous spring migrants, BPA will 
secure up to 50,000 acre-feet if it should 
become available. Under the NPPC Phase IT 
amendments, IPC is required to shape 1 10 KAF 
from Brownlee under certain conditions. IPC is 
also required to annually report to the NPPC on 
their ability to shape all or a portion of an 
additional 190 KAF that may be made available 
through the efforts of BoR, BPA, and the States 
of Idaho and Oregon. BPA will work with IPC 
to explore means to shape this water for 
significant benefits to spring migrants. BPA 
will also continue to work towards providing an 
additional 1 MAF during the migration seasons 
(May through September) as requested in the 
NPPC Phase IT amendments. 

1 .5.2 Bureau of Reclamation Snake 
River Augmentation Programs 

The NPPC's recent amendments to the Columbia 
River Fish and Wildlife Program identify BoR as 
having a lead or cooperative role in a number of 
action items intended to assist in the recovery of 
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the Snake River salmon runs in addition to BoR's 
role in the programs discussed in Section 1 .5.1 .  
BoR is working to implement the items as 
components of the regional salmon recovecy 
program, although it has not independently assessed 
their effectiveness in terms of the overall recovecy 
effort. Among the major tasks, BoR has agreed to 
seek and facilitate securing flow augmentation 
water from the upper Snake River Basin to improve 
conditions for salmon migration. Because some of 
these activities are ongoing or not necessarily 
scheduled for completion in the time frame covered 
by this SEIS, their inclusion here is intended as a 
status report on BoR's water acquisition efforts. 

A general description of BoR's upper Snake River 
reservoir storage system is provided in Appendix C 
along with a discussion of factors that affect the 
procurement and delivecy of water for flow 
augmentation. 

• Uncontracted Storage Space 

BoR is working to dedicate 95,000 acre-feet of 
uncontracted and uncommitted space in Cascade 
and Deadwood reservoirs for protection of 
threatened and endangered species. A draft 
Environmental Assessment on the future 
management of uncontracted space in Cascade 
and Deadwood was released in March 1992. 
The preferred alternative included the sale of 
380,000 acre-feet to the State of Idaho to be 
used for continuation of the conservation pools 
plus dedication of 95,000 acre-feet of 
uncontracted space to flow augmentation for 
salmon and/or protection of the Cascade-area 
bald eagle population. BoR is currently 
conducting ESA consultations with the FWS and 
NMFS and analyzing the public comment 
received on the draft assessment. 

• New Storage Appraisal Study 

This work was initiated late last fall with the 
formation of an advisory group of 
representatives from water user organizations, 
fish and wildlife experts, and State and Federal 
agencies. The objective of this study is to 
identify promising new reservoir projects that 
could provide storage supplies for flow 
augmentation. To date, the group has 
inventoried and mapped 414 potential storage 
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sites above Lower Granite Reservoir. The 
master site list was evaluated by the advisory 
group at a meeting in Boise, July 23, 1992, and 
12 "storage areas" (some areas have more than 
one dam site) were selected to receive further 
appraisal-level evaluations. A work group was 
established to guide technical study activities so 
that consistency in the analyses can be attained. 
The initial work activity will be hydrologic 
studies to determine water supply availability 
for the storage areas. 

• Water Rental Group 

BoR has been participating in the Idaho Water · 
Rental Group, which was formed in 1991 to 
conduct a 3-year study of the feasibility of 
renting water from Idaho water banks for lower 
Snake River flow augmentation. The group 
consists of representatives from the Idaho 
Department of Water Resources, Idaho 
Department of Fish and Game, BPA, Nez Perce 
and Shoshone-Bannock Tribes, irrigators, IPC, 
and BoR. This group coordinated the purchase 
and release of 200,000 acre-feet of flow 
augmentation water in 1991 . Only 90,000 acre
feet of uncontrolled water could be acquired 
from Cascade and Deadwood reservoirs during 
the 1992 season because of the lack of water 
consignments in this period of extreme drought. 
BoR has notified rental pool managers through 
letters and meetings that it is interested in 
securing any water that might become available 
for flow augmentation. 

• Flow Augmentation Water Conservation 
Demonstration Project 

The North Side Canal Company has been 
selected as the cooperating entity to implement a 
small-scale water conservation demonstration 
project in the upper Snake River Basin for flow 
augmentation purposes. The demonstration 
project will test the concept of assisting in the 
funding of conservation measures in return for 
use of some existing storage space for flow 
augmentation. Primary techniques to be used in 
improving efficiency include automating 
diversion gates, reregulating reservoirs, and 
lining canals. A chang�-of-use application may 
need to be filed with the Idaho Department of 
Water Resources in conjunction with the use of 
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any storage space acquired through this 
demonstration project. 

• Water Acquisition 

BoR is pursuing the opportunity to acquire 
water for flow augmentation purposes from 
willing sellers through such mechanisms as 
long-term rental pool leases, the permanent 
purchase of storage space in BoR reservoirs, 
and leasing water in dry years through 
"dry-year" option contracts. In August 1992, 
BoR contacted several entities having contracts 
for storage space in BoR reservoirs inquiring 
about their interest in marketing space to BoR. 
In its inquiry, BoR indicated a desire to discuss 
the possibility of entering into "option 
agreements" to purchase storage space 
contingent upon mutual resolution of such items 
as the price and securing the necessary 
approvals, permits, and compliances. A 
change-of-use application will be filed with the 
Idaho Department of Water Resources for any 
permanent purchases of storage space for flow 
augmentation purposes. 

Significant actions arising out of the above 
water procurement activities will be subject to 
appropriate public review, environmental 
compliance under NEP A, and ESA consultation. 
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2 .0 DESCRIPTION OF EXISTING ENVIRONMENT 

1bis section provides information about the existing 
environment of the portion of the Columbia River 
Basin System that might be affected by the action 
alternatives described in Section 3. It includes a 
description of the basin, the affected projects, and 
their relationship to the overall system. 1bis is 
followed by summaries of physical, biological, 
cultural, economic, and social environments; for 
additional details, refer to Section 2 of the 1992 
OAIEIS, which is incorporated by reference. 

The purpose of this section is to provide the 
resource baseline information against which to 
measure the anticipated impacts from the river 
management alternatives considered in this 
document. As a supplement to the 1992 OAIEIS, 
the focus of this document is on new information 
not presented in the original OAIEIS. Accordingly, 
most of the material in this section of the SEIS 
addresses geographic areas that were not included . 
in the scope of analysis for the 1992 OAIEIS. 

2.1 COLUMBIA RIVER BASIN 

The Columbia River and associated tributaries 
comprise one of the principal economic and 
environmental resources in the Pacific Northwest. 
The river originates in the Rocky Mountains of 
British Columbia, Canada, and flows south to be 
joined by two major tributaries, the Kootenai and 
Pend Oreille rivers, near the U.S.-Canadian border. 
Another important tributary, the Snake River, 
originates in the region of YellowstOne National 
Park in Wyoming and joins the Columbia River 
330 miles upstream from the mouth. From there 
the river flows westward past the City of Portland 
to the Pacific Ocean. The total drainage area of 
the basin is 259,000 square miles, and the annual 
runoff is 173 million acre-feet. About 40 percent 
of the total area lies in the Snake River drainage; 
however, this relatively arid region contributes only 
about 18 percent of the total flow during drought 
years. The greatest contribution of the river's 
runoff (almost 60 percent in chy years) comes from 
the Canadian portion of the drainage, which 
represents only 14 percent of the total drainage 
area. 

The Coltimbia River Basin is primarily a snow-fed 
regime with snow accumulating in the mountains 
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during the winter (November through March), then 
melting to produce runoff during the spring and 
summer. A broad-crested flood peak usually 
occurs in early June, and thereafter the river 
recedes during the late summer and fall. Summary 
hydrographs of streamflow for the mainstem 
Columbia River at The Dalles and for the Snake 
River at Lower Granite Reservoir (Figures 2. 1-1 
and 2. 1-2) show this general hydrologic pattern. 
Tributaries to the Columbia River that lie near the 
west coast, such as the Willamette River that flows 
through Portland, are dominated by winter rains. 
These result in high streamflow of short duration 
throughout the winter and lower flow in the 
summer. 

Since the 1930s, the basin has been developed by 
the construction of dams to capitalize on the 
hydroelectric potential of the rivers, provide inland 
navigation on the lower Columbia-Snake River 
reaches, and achieve improved flood control for 
areas that have been subject to flooding in the past. 
Some 77 Federal and non-Federal projects have 
been constructed, making the basin one of the most 
highly developed in the world. The total storage 
capacity of the system is approximately 40 million 
acre-feet (MAF). 

Table 2. 1-1 lists the mean annual runoff of the 
Columbia and Snake rivers in cubic feet per second 
(cfs), with the equivalent inches of runoff, for 
selected basin areas during a 40-year period, July 
i928 through June 1968. Mean annual runoff for 
the Columbia River at The Dalles was 129 MAF; 
at its mouth it was 173 MAF, adjusted for 
irrigation depletions. ·  

2.2 AfFECTED PROJECTS AND 
PROGRAMS 

Most juvenile salmon originating from the Snake 
River Basin must make their way past eight dam 

and reservoir projects on the lower mainstem Snake 
and Columbia rivers before reaching the Pacific 
Ocean. The actions considered in this SEIS are 
opet'!ltional changes that could be implemented at 
seven Federal projects and one private project in 
1993 and future years, including five of the eight 
mainstem dams and three upstream storage 
reservoirs. These eight projects are Lower 
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Figure 2.1-2. Summary hydrograph of Snake River inflow to Lower Granite Reservoir. 
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DESCRIPTION OF 
ExiSTING ENVIRONMENT 2 

Table 2.1-1. Columbia-Snake River drainage characteristics . ., 

Drainage 
Area 

Drainage Area Location (Sq. Mi.) 

Columbia River at Grand Coulee Dam 74,100 

Snake River at Brownlee Dam 72,500 

Salmon River at Whitebird (Freedom D.S.) 13,320 

Clearwater River at Spalding (Lenore D.S.) 8,300 

Snake River at Ice Harbor Dam 109,000 

Columbia River at The Dalles Dam 237,000 

Columbia River at the mouth 259,000 

D.S. = Downstream 
Source: Corps, North Pacific Division. 

a/ Runoff figures based on July 1928 through June 1968. 

Granite, Little Goose, Lower Monumental, and Ice 
Harbor on the lower Snake River; John Day on the 
lower Columbia River; Dworshak on the North 
Fork Clearwater River; Grand Coulee on the 
middle Columbia; and Brownlee on the middle 
Snake River. In addition, the scope of analysis for 
the SEIS includes the potential for indirect effects 
on the operations of the Libby project, on the 
Kootenai River, and the Hungry Horse project, on 
the South Fork of the Flathead River. Brownlee is 
a Federally licensed facility owned and operated by 
the IPC. The other nine projects are Federal 
projects, of which Grand Coulee and Hungry Horse 
are operated by the BoR, and the rest are operated 
by the Corps (Table 2.2-1), 

ACOE/02-10-93/03816A 

Mean Annual Runoff 

Volume Equivalent 
Mean Flow Acre-Feet Precipitation 

(cfs) (1,000s) (Inches) 

107,700 77,970 19.7 

16,530 1 1 ,970 3. 1 

10,650 7,7 10 10.9 

14, 1 10 10,220 23.0 

47,680 34,520 6.0 

177,900 128,900 10.2 

238,800 172,890 12.5 

2.2.1 Characteristics of Affected 
Projects 

The Federal projects on the Snake and Columbia 
rivers are multi-purpose projects that provide public 
benefits in many different areas. Project facilities 
include dams and reservoirs; hydroelectric 
powerplants and high-voltage transmission lines; 
navigation channels and locks; irrigation diversions 
and pumps; juvenile and adult fish passage 
facilities; parks and recreational facilities; lands 
dedicated to project operations; and areas set aside 
as wildlife habitat. The 10 projects fall into two 
major categories: storage and run-of-river projects. 
Dworshak, Brownlee, Grand Coulee, Libby, and 
Hungry Horse are storage facilities, and the 
remainder are run-of-river facilities. 
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· Table 2.2-1. Characteristics of projects. 

Reservoir 
Capacity 
(nonnal 

operating Reservoir Elevation 
Location (State, Project range, acre N onnal Operating 

Project Type of Project River, River Mile) Ownership Reservoir Name feet) Range (msl) 

Libby Storage MT, Kootenai, 221.9 Corps Lake Koocanusa 4,980,000 2,287-2,459 

Hungry Horse Storage MT, S.  Fork Flathead, 5.2 BoR Hungry Horse 2,980,000 3,336-3,560 

Grand Coulee Storage W A, Columbia, 596.6 BoR Lake Roosevelt 5,185,000 1 ,208-1,290 

Brownlee Storage ID, Snake, 285 IPC Brownlee 980,000 1 ,976-2,077 

Dworshak Storage ID, N .  Fork Clearwater, 1 .9 Corps Dworshak 2,016,000 1 ,445-1 ,600 

Lower Granite Run�of-River WA, Snake, 107.5 Corps Lower 49,000 733-738 
Granite Lake 

Little Goose Run-of-River W A, Snake, 70.3 Corps Lake Bryan 49,000 633-638 

Lower Monumental Run-of-River WA, Snake, 41.6 Corps Lake Herbert 20,000 537-540 
G. West 

Ice Harbor Run-of-River WA, Snake, 9.7 Corps Lake Sacajawea 25,000 437-440 

McNaryb/ Run-of-River W A/OR, Columbia, 292 Corps Lake Wallula 185,000 335-340 

John Day Run-of-RiverA' WAIOR, Columbia, 215.6 Corps Lake Umatilla 500,000 265-268 (7/1-10/1) 
260-265 (1 1/1-6/1) 

The Dallesb/ Run-of-River WAIOR, Columbia, 191.5 Corps Lake Celilo 53,000 155-160 

Bonnevilleb/ Run-of-River WAIOR, Columbia, 146.1 Corps Lake Bonneville 100,000 71 .5-76.5 

a/ John Day is technically a storage project, because it provides some flood control storage, but is presented as a run-of-river project due to common 
characteristics with other mainstream projects. 

· 

b/ These projects ai'e carried over from the 1992 OAIEIS for reference purposes only. 

Sources: BPA et al.,  1991;  Corps, 1984. 
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Storage Projects 

The main purpose of storage reservoirs is to adjust 
the natural flow patterns of a river to closely 
conform to water uses. Storage dams in the . 
Columbia River Basin store the spring and summer 
runoff water until it is needed. Hydropower 
operations typically require concentrated releases of 
stored water from late fall through early spring to 
generate electricity. Flood control requirements 
usually require releases in late fall and/or before 
the spring runoff to make flood storage space 
available. These two uses of storage are the 
primary reasons for drawdown, although releases 
might be made for other uses at individual projects. 

These releases of water from storage projects result 
in a wide range of reservoir elevations during a 
year's operation. For example, Dworshak can 
operate over a range of 155 feet; Grand Coulee can 
operate over a range of 82 feet. Active storage 
capacity of the five storage projects (shown in 
Table 2.2-1) ranges from 980,000 acre-feet at 
Brownlee to 5, 185,000 acre-feet at Grand Colilee . 

Run-of-River Projects · 

The eight run-of-river projects on the lower Snake 
and Columbia rivers were constructed to serve two 
major purposes: (1) to provide adequate water 
depth for navigation over rapids and other 
obstacles, and (2) to provide water for power 
generation. With the exception of John Day, these 
projects do not have enough storage to permit 
seasonal regulation of streamflows. However, each 
has several feet of daily/weekly storage (pondage), 
which is used for hourly regulation of powerhouse 
discharges to follow the daily and weekly load 
patterns. John Day has, in addition, a limited 
amount of seasonal flood control storage space. 

Table 2.2-1 lists the normal operating ranges and 
usable storage volumes for each project, While it 
is physically possible to draft these reservoirs well 
below the normal minimum pool levels, the 
projects were not designed to operate in that i:ange. 
Some of the project facilities, such as the 
navigation locks, fish ladders, and juvenile bypass 
facilities, would no longer function, and railroad 
and highway fills and other embankments would 
not be protected against wave action on the 
reservoir. 
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DESCRIPTION OF 
ExiSTING ENVIRONMENT 

2.2.2 Project Purposes and Uses 

2 

With the exception of Brownlee, which is owned 
and operated by IPC, each project was constructed 
under specific Federal authorizing legislation 
identifying the major intended uses .for each 
project. IPC is responsible for operating Brownlee 
in a manner that best serves multiple uses. Most of 
the other projects were specifically authorized for 
power production, flood control, navigation, and/or 
irrigation. The abundance of water and the predict
ability of its use allows a project to support other 
uses as well, but only after its authorized purposes 
are met (Table 2.2-2). Generic Congressional 
authorization allows for such uses as water quality, 
fish and wildlife, recreation, and municipal and 
industrial water supply. While the authorizing 
legislation stipulated intended use, it seldom 
contained explicit provisions for operating the 
individual projects or for their coordinated 
operation within the total system. The Corps and 
BoR are responsible for deciding how to operate 
their projects based on principles of multiple-use 
operation, their agency charters, operating 
experience, and public concerns. The major uses 
of the projects are summarized below. Figure 
2.2-1 shows the water levels required to 
accommodate some of these uses. Table 2.2-3 
gives specific elevation per project for each item 
noted in Figure ·2.2-1 .  

Power Generation 

Falling water provides the energy to turn power
generating turbines at the dams. Hydropower 
supplies approximately 75 percent of the electricity 
in the Pacific Northwest (BPA et al. ,  1991). When 
in surplus, it is also an export product for the 
region. The remainder of the region's electricity 
comes from thermal resources, mainly nuclear and 
coal-fired plants. 

Power production on the Columbia River System 
involves three primary objectives that system 
managers try to meet, within a variety of system 
constraints: 

• Meeting the region's firm energy commitments 
• Optimizing future energy production through 

refill 
• Maximizing nonfirm energy production to keep 

regional power rates as low as possible 
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Table 2.2-2. Project uses. 

Project Authorized Purpose/Other Uses 

Hungry Horse power generation, flood control, fish and wildlife/recreation, irrigation 

libby power generation, flood control/recreation, fish 

Grand Coulee power generation, flood control, irrigation/recreation, fish and wildlife 

BrownleeaJ power generation, navigation, recreation, fish and wildlife, irrigation, and flood 
control 

Dworshak power generation, flood control, navigation, recreation/fish and wildlife 

I( 

Lower Granite power generation, navigation/recreation, fish and wildlife, irrigation, and water quality 

little Goose power generation, navigation/recreation, fish and wildlife, irrigation, and water quality 

Lower Monumental power generation, navigation/recreation, fish and wildlife, irrigation, and water quality 

Ice Harbor power generation, navigation/recreation, fish and wildlife, irrigation, and water quality 

McNary power generation, navigation/recreation, fish/wildlife, and irrigation 

John Day power generation, navigation, flood control/recreation, fish and wildlife, irrigation, 
and water quality 

The Dalles power generation, navigation/recreation, fish and wildlife, irrigation, and water quality 

Bonneville power generation, navigation/fishery, recreation, and water quality 

Sources: Corps, 1989, 1988a-d, 1986, 1984, 1968, 1962, 1961.  

a/ Authorized uses per IPC license from Federal Power Commission (now Federal Energy Regulatory 
Commission). 

Firm Power. Firm power contracts are long-term 
commitments that carry a guarantee to meet some 
or all of a customer's load requirements over a 
defined period. These contracts are based on an 
estimate of the firm energy load-carrying capability 
(FELCC) of the system. FELCC can be defined as 

the energy produced by the hydroelectric system if 
the 4 critical water years (1928 to 1932, the 4 
lowest consecutive years of runoff in the 50-year 
period used .for power planning) were to reoccur. 
The Northwest's publicly owned utilities have first 
claim on power produced by the coordinated 
Columbia River System projects. BPA has 
long-term firm power sale contracts with over 120 
utilities, including municipalities, public utility 
districts, and rural cooperatives. The agency also 
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sells firm power directly to some of the region's 
large industries, including aluminum smelters. 

Refill. As plans are formulated to draft reservoirs 
to meet firm power needs, provide flood control, 
and generate as much nonfirm energy as possible, 
other continuing needs for reservoir water must be 
considered. Enough water must be retained in 
storage to provide flows necessary for spring fish 
migration, ensure a high likelihood of reservoir 
refill by summer to fulfill recreational needs, and 
provide water for next year's power generation. 

Nonfirrn Power. Nonfirm generation is power in 
ex�s of that needed to meet firm power 
requirements. In most water years, stream flows 
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Table 2.2-3. Summary of pertinent project data and operating limits (fmsl). 

UEstream 

Maximum Minimum Downstream Adult Fish Navi�ation 
Operating Operating Juvenile Ladder Exit Loc Sill Spillway 

Pool Pool Fish Orifice"' Invert U£stream Crest 
Elevation Elevation Center Line Elevation E evation Elevation 

Project A B c D E F 

Columbia River 

Bonneville 76.5 70.0b/ 65.5 63 .0 40.0 24.0 

The Dalles 160.0 155.0 151 .<rl' 147.0 140.0 121.0 

John Day 268.0 257.0 250.4 250.5 242.0 210.0 

McNary 340.0 335.0'1 330.0 330.0 320.0 291 .0 

Snake River 

Ice Harbor 440.0 437.0'1 43 1 .5d' 43 1 .0 422.0 391 .0 

Lower Monumental 540.0 537.0'1 531 .5 530.5 521 .0 483.0 

Uttle Goose 638.0 633.0" 628.9 627.0 618.0 581 .0 

Lower Granite 738.0 733.0" 729.0 727.0 718.0 681 .0 

a/ Orifices allow juvenile fish to pass from the gatewells into the collection channel for bypass past the dam. 

Downstream 

Maximum Minimum 
Operating Operating 

Pool Pool 
Elevation Elevation 

G H 

35.0 7.0 

85.0 75.0 

166.0 157.0 

269.0 264.0 

346.0 340.0 

442.0 439.0 

541 .0 538.0 

638.0 633.0 

b/ 70.0 is the minimum operating pool, but the Corps has an agreement with the Tribes not to operate it below 71 .5 without notifying them. 
c/ Fish ladder floor elevation; no minimum tailwater requirement for fish ladder operation. 
d/ Top of sluiceway. 

T� of 
Adu t Fish 

Ladder 
Gates 

I 

2.o•' 

67.0 

154.0 

252.0 

332.0 

43 1.0 

530.0 

625.0 

e/ Minimum forebay elevation used for design of existing fish passage facilities which corresponds to current minimum operating pool (MOP). 
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are high enough to produce at least some nonfirm · 

generation. This is particularly true after January 
1 ,  when initial runoff forecasts make it possible to 
estimate how much water will be available from 
snowpack runoff. In an average year, nonfirm 
generation may add 25 percent ot more to the 
hydro system's generating output. Nonfirm power 
is generally sold with no guarantee of continuous 
availability and with the ability to terminate 
delivery on vexy short notice. Nonfirm energy is 
purchased from BPA by Northwest utilities, 
California utilities, and some large industries that 
contract directly with BPA for power. Customers 
in the Northwest have priority to purchase nonfirm 
power. 

Storage reservoirs are the key to matching the 
region's water resources with electricity use 
patterns. Energy, in the form of water, is held in 
reservoirs when natural streamflows exceed power 
generation requirements. Water is released for 
generation when it is needed to produce electricity. 

Flood Control 

The primary flood control season in the Columbia 
River System is May through July. Rain-induced 
floods also occur in the winter in the southern and 
western parts of the drainage. No significant 
flooding of the Columbia River below Bonneville 
Dam has occurred since completion of the Federal 
projects. Because the ability to forecast the source 
of most flooding (snowmelt) in the study area has 
improved over time, the amount of flood control 
storage can be determined several months in 
advance. Consequently, flood control storage space 
in Columbia River reservoirs is maintained only 
during those months with high flood risk, and the 
amount of space needed can be predicted by the 
amount of runoff expected. This situation makes it 
possible to use the reservoir space to store water 
for other uses (e.g. , hydropower, irrigation, 
recreation, and fish flows), when there is reduced 
flood risk, and for joint purposes during the flood 
season. 

Navigation 

The Columbia-Snake Inland Waterway from the 
Pacific Ocean to Lewiston, Idaho consists of two 
segments. The first is the 40-foot-deep, open-river 
channel for ocean-going vessels that extends 106 
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miles from the ocean to Portland, Oregon and 
Vancouver, Washington. The second is the 
shallow-draft barge channel that extends 359 miles 
from Vancouver to Lewiston. 

Navigation between Bonneville Dam and Lewiston 
is possible because each dam has a system of locks, 
and the projects maintain sufficient water at 
minimum operating pool (MOP) to pass vessels in 
the authorized 14-foot channel depth. This 
navigation channel connects the agricultural interior 
basin with the deep-water ports on the lower 
Columbia River. 

Irrigation 

Irrigation is an authorized use at 10 of the projects 
listed in Table 2.2-2. Grand Coulee, operated by 
the BoR, is the only one of the affected projects 
where irrigation diversion facilities are integral to 
the dam and related structures. Irrigation water is 
withdrawn from the other projects by pumping 
stations at the reservoir margins. None of the 
projects other than Grand Coulee have storage 
allocated to irrigation. The major irrigation 
consideration at these projects is to ensure that pool 
elevations are high enough to permit the pumps to 
operate. The irrigation season generally extends 
from about April through September, but can 
continue into October or November. 

Fish 

A variety of fish facilitieS and programs have been 
developed at the affected projects. Adult fish 
passage facilities were built into all eight of the 
mainstem Columbia and Snake River dams. In the 
early 1950s, the Corps began an intensive program, 
the Fish Passage Development and Evaluation 
Program (FPDEP) in cooperation with regional fish 
agencies and other experts, to improve adult fish 
passage and develop methods of safe juvenile fish 
passage at each of the mainstem dams. These 
research efforts led to the development of 
submersible traveling screens to divert juvenile fish 
away from turbine intakes and into special channels 
for subsequent bypass around the dam or collection 
for transport downstream by truck and barge. Five 
of the projects currently have these systems, 
including Lower Granite, Little Goose, McNary, 
Bonneville, and John Day, and a juvenile bypass 
system at Lower Monumental was completed in 

2-9 



2 DESCRIPTION OF 
ExiSTING ENVIRONMENT 

1992. Lower Granite, Little Goose, and McNacy 
dams each have fish holding and transportation 
facilities. The transportation facility at Lower 
Monumental will be complete in 1993. Ice Harbor 
and The Dalles currently use sluiceways, and 
bypass systems are scheduled to be installed by 
1996 and 1998, respectively. 

In addition to physical facilities, other measures 
that change the way the river is operated have been 
implemented to protect fish and wildlife. One such 
measure is the Water Budget, in which water is 
discharged from storage projects to increase spring 
and summer flows for juvenile fish passage in the 
Snake and Columbia rivers. In another action 
taken in 1989, NPPC amended their program to 
incorporate terms of a recently signed regional Fish 
Spill Memorandum of Agreement (MOA). The 
amendments called for passing a specific amount of 
water over the spillways of four Corps 
projects-Lower Monumental, Ice Harbor, John 
Day, and The Dalles-in the spring and summer 
(summer only at John Day), providing nonturbine 
passage for juvenile fish at these projects pending 
installation of adequate bypass facilities. This 
replaced previous Corps spill programs in effect 
since 1978, which used nightly hydro-acoustic 
monitoring to initiate spill if fish passage at the 
projects exceeded threshold numbers. 

Rivers and reservoirs are also home to fish that do 
not migrate to the sea. These fish, such as sculpins 
and bass, are referred to as resident fish. System 
operators monitor water levels to protect the 
shallow spawning habitat of resident fish in the 
reservoirs as much as possible. State fish and 
wildlife agencies manage the resident fisheries in 
these reservoirs for the benefit of the public. 

Wildlife 

Although the focus of most mitigation and 
enhancement actions of Federal projects in the 
Columbia River System has been on fish, wildlife 
protection is also a consideration. Much of the 
land within and adjacent to Federal project 
boundaries is designated and managed as wildlife 
habitat. Several national wildlife refuges are 
located on project lands, and a large number of 
other parcels are operated as habitat management 
units (HMUs). Wildlife considerations also affect 
project operations and water management. For 
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example, more than 20,000 acres at Dworshak have 
been designated for present and future wildlife 
management. In addition, special operating 
requirements are put into effect at certain projects 
in the early spring, when geese are selecting their 
nesting sites, to keep geese away from areas that 
may later be inundated with water. 

Recreation 

Dworshak is the only Corps project within the 
scope of the SEIS in which recreation is 
specifically authorized. Recreation use and 
development is authorized at all of the projects 
under generic Federal legislation, including the 
Federal Water Projects Recreation Act of 1964 and 
the Flood Control Act of 1944. Under these 
authorities, the Corps is the Federal agency 
primarily responsible for providing recreation 
facilities on Corps lakes. The Corps also 
cooperates with Idaho, Oregon, and Washington 
State Park departments and a variety of other local 
entities such as counties, cities, and port districts to 
build and manage a system of water-related 
recreation facilities, including boat ramps, 
swimming beaches, marinas, campgrounds, picnic 
areas, and interpretive sites. Facilities are provided 
by the project operators or a variety of Federal, 
State, local, and tribal agencies. Key activities 
include fishing, swimming, waterskiing, picnicking, 
camping, hunting, boating, windsurfing, and 
sightseeing. Use of the reservoirs occurs mostly 
from late spring through early fall. Normal 
operation of the projects for flood control, power 
generation, and other purposes sometimes conflicts 
with optimum conditions for recreational use. 

Where compatible with other project purposes, the 
projects are operated to maintain recreation 
benefits. 

Water Supply and Water Quality 

The projects supply water to some cities and 
industries by diversion or pumping, but these 
diversions are small. Water quality in the Columbia 
River System is generally good, but pesticide 
runoff in areas of heavy agricultural use negatively 
affects fish and wildlife populations. Municipal 
and industrial discharges als6 degrade water quality 
in some reaches. In the tributaries, streamflows 
from reservoir projects must be adequate to 
maintain water quality requirements for aquatic life, 
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municipal or industrial use, and water recreation. 
Minimum outflows are specified for each project 
based on downstream requirements. With the 
exception of dissolved gases ail.d water temperature, 
the projects generally have little effect on water 
quality. 

2.2.3 Project Operation (Prior to 
1 991) 

The Corps, BoR, and BPA each have a role in 
coordination of the Columbia-Snake River System. 
The Corps operates 1 1  of the 14 projects identified 
in the SEIS (except Grand Coulee, Hungry Horse, 
and Brownlee). It is responsible for flood control, 
recreation, fish and wildlife, navigation, power 
production, and water quality at all major 
reservoirs in the Columbia River Basin. The Corps 
also maintains navigation channels to accommodate 
barges and other river traffic. BoR is responsible 
for Federally financed water development and 
irrigation programs. BoR built and operates Grand 
Coulee and Hungry Horse dams. Brownlee is . 
owned and operated by IPC. BPA markets and 
distributes the power generated at the Federal 
projects on the Columbia and Snake rivers. BPA 
sells power from the dams and other generating 
plants to public and private utilities and builds and 
operates transmission lines that deliver the 
electricity. The Corps and BoR develop operating 
requirements for their projects and, within these 
limits, BPA schedules and dispatches power. 

The Columbia River Treaty requires the United 
States and· Canada to prepare an Assured Operating 
Plan and a Detailed Operating Plan each year. The 
operating plans are prepared by the Columbia River 
Treaty Operating Committee, made up of 
representatives of the Corps, BPA, and B.C. 
Hydro. 

The Assured Operating Plan dictates how Treaty 
storage will operate 6 years in advance. .It was 
developed to meet the flood control and power 
objectives of the Treaty-the only recognized 
purposes for the project operation when the Treaty 
was signed. The Detailed Operating Plan examines 
the upcoming 4-year critical period and addresses 
operations over the next 12 months . 

The Assured Operating Plan and the Detailed 
Operating Plan are the basis for the operating rule 
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curves for the Treaty projects in Canada. These 
two plans are factored into the annual plan 
developed by parties to the Pacific Northwest 
Coordination Agreement (PNCA) since releases of 
water from the Canadian storage reservoirs are 
crucial for coordinated system planning in the 
United States. 

The PNCA was inspired by the Columbia River 
Treaty. It is a complex contract for planned 
operation among the Corps, BoR, BPA, and power 
generating utilities of the Pacific Northwest. It was 
signed in 1964 and expires in 2003. 

The PNCA calls for annual planning, which must 
accommodate all the authorized purposes of the 
Columbia River hydro projects. It also must 
recognize project and system requirements that are 
frequently changing to serve multiple river uses. 
Individual project owners set requirements for · 
using their own reservoirs. All PNCA parties 
coordinate to meet system requirements. Power 
generation; which is planned under terms of the 
PNCA, complies with these requirements. The 
PNCA planning process establishes day-to-day 
power operations. 

From this process, rule curves are established to 
guide seasonal reservoir operation. The curves are 
used to operate individual reservoirs, as well as the 
total coordinated reservoir system. Rule curves 
specify reservoir water levels that are desirable for 
each month and provide guidance in meeting 
project purposes. Each project operator develops a 
plan to meet the rule curve at the start of each 
operating year. Plans are updated as the year 
progresses and as more information on mowpack 
and streamflow becomes available. 

Once the basic operating guidelines are set, actual 
operation of the system over the year is based on 
meeting several related but sometimes conflicting 
objectives: 

• Provide adequate flood storage space for 
controlling spring runoff; 

• Provide for navigation, recreation, and fish and 
wildlife; 
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• Maintain an acceptable probability that 
reservoirs will refill to provide water for next 
year's operation; 

• Provide adequate water supply for irrigation; · 

• Provide flows to aid downstream migration of 
anadromous juvenile fish; and 

• Maximize power generation, within the 
requirements imposed by other objectives. 

This SEIS represents how nonpower requirements 
are defined. Parties to the PNCA submit operating 
requirements into the annual PNCA planning 
process in February for the following operating 
year. However, this planning process does not 
foreclose modified operations, which are identified 
after the annual planning process is initiated. The 
cooperating agencies have the flexibility to operate 
the system to meet the diverse needs of the region, 
including measures that will conserve and improve 
conditions for the listed species based on available 
information throughout the operating year. 

Many variables cause short-term operational adjust
ments. For example, sometimes more rain causes 
higher flows in the fall. This water can be used to 
produce nonfirm energy, or the water can be left in 
storage for future use if storage space is available. 
In a poor snowpack year, it may be necessary to 
draft reservoirs to levels jeopardizing their refill to 
get enough power to meet firm energy demand in 
the region or to meet other obligations. Runoff can 
be so low about 25 percent of the time that 
reservoirs in the system fail to refill. When this 
occurs, optional power sales cease and power 
generation is limited to meeting firm power 
requirements. 

General operation of the system can be divided into 
three seasons: 

• August through December is the fixed 
drawdown period, when storage reservoirs are 
operated according to predetermined rule curves 
because forecasts of the runoff from the 
snowpack are not available until January. 

• January through March represents the variable 
drawdown period, when operation of the 
reservoirs is guided by the runoff forecasts. 
Reservoirs are drafted to provide flood control 
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space and to meet power needs. They are also 
drafted to make nonfirm energy sales. But 
enough water must be kept in storage to provide 
fish flows necessary for spring fish migration 
and to reasonably ensure reservoir refill by 
summer. 

• From April through July, the reservoirs store 
spring runoff. Also during this time, water is 
released to help juvenile salmon and steelhead 
migrate to the ocean. Operations for flood 
control and power sales continue as needed. 

2.2.4 Activities Related to Fish 

An extensive array of fishery programs has been 
developed at the projects. Many of these programs 
have evolved over time as project operators have 
sought to meet specific needs. Passage of the 
Pacific Northwest Electrical Power Planning and 
Conservation Act of 1980 significantly expanded 
these programs. The Act created the NPPC and 
led to its Fish and Wildlife Program to protect, 
mitigate, and enhance fish and wildlife. 

Juvenile Bypass Program 

Migrating juvenile salmonids originating above 
Lower Granite must pass the eight mainstem dams 
to reach the ocean. Downstream migrants can pass 
through the spillway juvenile bypass system or the 
powerhouse at each dam. The majority of water is 
passed through the powerhouse. Spill occurs when 
powerhouse capacity is exceeded, demand for 
electrical power is low, or when specifically 
requested for passage of juvenile fish. 

Mortality ofjuvenile fish passing through the 
turbines is estimated to be higher than through the 
spillway. Rapid changes in pressure and impact 
from turbine blades are the primary causes of 
mortality when juveniles pass down through the 
turbines. The shearing action of water in the 
turbine can also cause injury and death. In 
addition, juvenile salmon and steelhead may be 
stunned and disoriented after passing through the 
turbines, making them more susceptible to 
predation (Corps, 1991a). 

All eight lower Columbia and Snake River dams 
have been equipped with some type of system to 
bypass downstream migrants through the 
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powerhouse without passing through the turbines. 
Six of the projects have been equipped with 
facilities to divert juvenile anadromous fish away 
from the turbine intakes and through a bypass 
system to the tailrace, where they are collected for 
transport or released back into the river 
(Figure 2.2-2). The systems at Lower Granite, 
Little Goose, and McNary dams are used to collect 
fish for the juvenile fish transport program. The 
bypass systems at Bonneville and John Day dams 
discharge fish back to the river below the projects. 
The bypass system at Lower Monumental started 
operation in 1992. This system will be operational 
for collection and transportation in 1993. Bypass 
facilities for Ice Harbor and The Dalles are being 
designed and are scheduled to be operational in 
1996 and 1998, respectively; however, an interim 
operation of bypass screens Itt Ice Harbor will 
begin in 1993. 

The bypass systems use submerged traveling 
screens to deflect juvenile fish out of the turbine 
intakes into a gatewell slot. At most projects, 
juvenile fish pass from the gatewell slots through 
orifices into a collection channel inside the dam. 

The collection channels run the length of the 
powerhouses, then change to either pipelines or 
open flumes that carry juvenile fish to release sites 
below the projects or to transportation facilities (see 
description in next section). Ice and trash 
sluiceways are currently operated for passing fish at 
The Dalles and Ice Harbor. These sluiceways are 
concrete channels along the upstream faces of the 
dams and are separated from the reservoirs by a 
series of gates. The system was designed so that 
the gates could be lowered to skim floating ice or 
debris from the reservoir behind the dam. The 
sluiceways work in a similar fashion to attract 
surface-oriented juvenile salmonids. Juvenile fish 
are attracted into the sluiceways where they pass 
through the channel to the tailraces below the 
dams. 

Transport 

The NMFS and the Corps, in cooperation with the 
fish agencies and tribes, developed the Juvenile 
Fish Transportation Program. The program was 
developed to improve survival of the juvenile fish 
through the system of dams and reservoirs. 
Research starting in the late 1960s and continuing 
in the 1970s indicated survival of transported fish 
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was higher than that of nontransported fish. Mass 
transport operations were instituted in 1975 and 
were maintained because results continued to show 
benefits. In 1981,  the NMFS operation of the 
transport program was taken over by the Corps. 
The NMFS retained an advisocy role for one year, 
and now continues its involvement, along with the 
state agencies, through the. Fish Transportation 
Oversight Team. 

As described in the Juvenile Fish Bypass Program 
section above, screens are used to divert fish into 
bypass systems at six of the dams. At three of 
these projects-Lower Granite, Little Goose, and 
McNary-the fish are collected for transportation. 
(Lower Monumental will have operational 
collection and transportation facilities in 1993.) The 
pipe or flume carrying water from the powerhouse 
passes through a separator where juvenile 
salmonids are separated from adult salmonids 
(which have fallen back from the forebay into the 
turbine intakes), larger resident fish, and debris. 
Separators are also used to sort the juvenile 
salmonids by size (some stocks of steelhead are 
larger than chinook). From the separators, juvenile 
fish pass through a sampling and distribution 
system and are routed directly onto a barge for 
transport or into raceways and held for transport by 
truck or barge. Barges constantly circulate river 
water, so the smolts can imprint on the chemical 
composition of the water to help them locate their 
home stream when they return as adults. The 
barges also dissipate high dissolved gas levels of 
the river water, improving survival. Trucks are 
used to transport the smaller numbers of smolts 
collected during the early and final stages of the 
season. The transport program has generally 
operated from April through July on the lower 
Snake River and through mid-September on the 
lower Columbi� River, although beginning in 1991 ,  
the program has been extended through October on 
the lower Snake River and December on the lower 
Columbia River. 

As many as 20 million young salmon and steelhead 
are transported each year from the Columbia and 
Snake rivers combined, although this represents 
only a portion of the outmigrating fish population 
(the vast majority of which are released from 
hatcheries) on the Snake River. For example, 
approximately 12.5 million spring chinook smolts 
were released from hatcheries in 1990. Of these 
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Figure 2.2-2. Juvenile bypass facilities. 
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Figure 2.2-3. Adult fish ladder. 
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fish, plus an estimated 1 million wild fish migrants, 
only approximately 4.5 million were collected and 
transported from Lower Granite and Little Goose 
dams. less than 50 percent of the estimated 
population of downstream juvenile migrants was 
estimated to have arrived at Lower Granite. Large 

· losses of fish occur prior to the upstream end of 
Lower Granite Reservoir and within the reservoir 
itself, but the relative losses of each have not been 
specifically determined. 

Tests have been conducted over the course of the 
transportation activities to determine the relative 
survival of transported compared to nontransported 
fish. Separate groups of fish are marked for 
transport and for inriver passage (research controls) 
and numbers of adult returns for each group are 
compared. In- the past, these tests have indicated 
strong positive results for steelhead in all cases, but 
the results have been mixed for chinook. From 
1968 through 1980, 24 studies of chinook 
transportation were conducted on the Snake River, 
using both barges and trucks. Significantly more 
transported than nontransported fish returned in 10 
of the 24 tests. In five tests, measurably, but not 
significantly, more transported fish returned. In 
nine other tests, very poor returns of both groups 
(seven tests) or no returns of either group (two 
tests) produced meaningless results. When results 
were combined from two of the tests that had very 
poor returns for both groups, significantly more 
nontransported than transported fish returned. 
However, the statistical validity of the conclusion in 
this instance is questioned (Matthews et al. ,  1992). 
Survival of transported yearling chinook and 
steelhead averaged, respectively, 1 .6 and 2.0 times 
higher than the nontransported control fish for the 
1986 test and 2.5 and 2.2 for the 1989 test 
(Matthews et al. ,  1992). It should be noted that the 
control group released below Little Goose Dam 
traverses only six projects and reservoirs (as 
opposed to seven), and therefore the benefit of 
transport based on recent studies is underestimated. 
Many factors in collection, handling, and transport 
have been substantially improved since most of the 
studies were conducted. The latest results indicate 
transported chinook survive at greater than twice 
the rate of nontransported chinook (Matthews et 
al. ,  1992) . 

The NMFS has concluded that transport is 
beneficial to chinook and steelhead under all flow 
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conditions (Matthews et al. ,  1992) and 
recommended that transport be maximized for all 
species at all collection projects. However, in spite 
of the research results, regional concern remains 
over the benefits of transporting fish and there is 
considerable debate about the acceptability of the 

· program, since it is considered relatively wartificial• 
as compared to inriver migration. A main concern 
is that survival of transported fish, while most often 
higher than inriver migrants, may not be as high as 
expected although project and reservoir mortality 
factors are avoided. Possible causes for lower 
survival include stress from transport, stress from 
crowding with different sized fish, poorer quality 
hatchery fish (highest benefits have been obtained 
with wild fish), and increased disease transmission. 
Typically, more than 98 percent of the transported 
fish survive from collection at the dams to release 
below Bonneville Dam. The absolute survival of 
nontransported fish that pass all eight dams from 
Lower Granite to Bonneville cannot be predicted 
accurately at this time, but estimates range from 
less than 20 percent in low flow years to over 60 
percent in good flow years. Based on these 
estimates of survival, the survival of transport fish 
would be expected to be anywhere from 1 .5 to 
5 times greater than that of nontransported fish. 
Recent studies indicate the benefits to be within the 
lower end of this range, which is appropriate 
because the studies were conducted during average 
to above-average flow years. 

The level of effect, if any, of each of the concerns 
regarding transport has not been accurately 
determined. Another cause of possible 
lower-than-expected survival is that many of the 
fish suffer mortality independent of dam passage, 
such as from disease, that might not adversely 
affect fish survival until after they pass Bonneville 
Dam. The fisheries agencies' policy concerning 
transport is to w spread the risk. w They believe that 
the transport benefit for spring and summer 
chinook is less than it should be even though 
survival of transported fish is higher than for those 
not transported, and that fish might have an equal 
or better chance of survival by migrating down the 
river without being transported during good flow 
years. The fisheries agencies recognize significant 
transport benefits in low flow years, during which 
they direct all fish to be collected and transported, 
rather than being returned to the river. 
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AduH Passage 

Fish ladders, which are fish passage facilities for 
adult upstream migrants, were completed during 
original construction of all eight ron-of-river 
projects (Figure 2.2-3). Each of these projects has 
one to three ladders that operate continuously, 
except for winter maintenance outages. Winter 
maintenance outages occur in January and February 
and last 1 to 4 weeks. 

Bonneville has three ladders; The Dalles, John 
Day, McNary, Ice Harbor, and Lower Monumental 
dams have two fish ladders each; and Little Goose 
and Lower Granite dams each have one fish ladder. 
Adult fish enter a ladder through collection systems 
that nm along the entire front of the powerhouse, 
and at other key locations. Specific flow conditions 
near the ladder and at its entrances are needed to 
attract the adults into these systems. Once inside a 
collection system, adult fish swim upstream to the 
base of the fish ladder where they migrate up the 
ladder and exit into the reservoir above the dam. 

Water for operating the fish ladder comes through 
the fish ladder exit. At most projects, additional 
water can be added part way down the ladder to 
maintain the correct amount of water for fish 
attraction. More water is added to the fish 
collection systems through systems that spread the 
flow over the floors of the ladder entrances and 
along the collection systems. This additional water 
provides sufficient flow for attracting adult fish into 
the fishway entrances. The attraction water is 
provided by pumps, small turbines, or gravity flow 
from the reservoirs behind the dam, depending on 
the design of an individual system. Each fish 
ladder contains a fish counting station where adult 
fish pass an underwater viewing window, allowing 
them to be counted and identified by species 
through a Corps-funded program. 

Additionally, some fish pass upstream through the 
locks at each of the eight dams in the Columbia and 
Snake rivers. The proportion using these locks is 
probably a small portion of the total runs of fish 
passing up the Columbia and Snake rivers. Losses 
of adult fish occur between projects as a result of 
passage mortality, harvest, injury, disease, water 
quality conditions (most commonly high 
temperature and dissolved gas), and spawning 
within reservoirs. These losses are in addition to 
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normal tributary turnoff of healthy fish. Losses for 
all causes except tributary turnoff are estimated at 3 
to 5 percent per project/reservoir. 

Spill 

In 1989, regional fisheries agencies, Indian tribes, 
and BPA signed a Fish Spill MOA that modified 
the existing program for spilling water to protect 
juvenile salmon and steelhead during their spring 
and summer migration. The MOA provides that a 
specific amount of water be passed nightly over the 
spillways of four projects-Lower Monumental, Ice 
Harbor, John Day, and The Dalles-in the spring 
and summer to improve fish passage conditions by 
reducing the numbers of fish passing through the 
turbines. The MOA was adopted by the NPPC as 
a temporary measure for 10 years or until 
permanent fish bypass facilities could be installed.at 
these dams. The Corps has agreed to consider 
implementing the spill provisions annually and has 
done ·so in 1989, 1990, 1991, and 1992. Spill was 
also provided at Lower Monumental in 1992 even 

. though its newly installed bypass was operational . 

The spill implementation principles adopted by the 
Corps provide for specific spill rates by season, as 
long as the spill does not adversely affect non
power uses. In 1992, average seasonal spill rates 
ranged from 5 percent of total flow at The Dalles 
in summer to over 60 percent of nighttime flow at 
Ice Harbor in spring. In 1992, spill for fish 
passage was also provided at Bonneville Dam. 
Prior to 1992, restrictions on the operation of the 
second powerhouse resulted in spill that exceeded 
the hydraulic capacity of the first powerhouse. In 
1992, approximately 53 percent and 41.5 percent of 
daily average flow was spilled in spring and 
summer, respectively, to provide a nonturbine fish 
passage. This spill occurred under all flow 
conditions. 

Water Budget 

Spring flows are augmented to levels above those 
required for authorized project functions when 
conditions must be improved for the outmigration 
of juvenile fish. This is accomplished within the 
Water Budget program, an element of the NPPC 
Fish and Wildlife Program. Each winter the Corps 
develops a Coordinated Plan of Operations (CPO) 
to implement the Water Budget, in cooperation with 

ACOFJ02-08-93/03816A 

• 

• 

• 



• 

• 

• 

BPA, BoR, fisheries agencies, tribes, power 
interests, and other interested parties. The CPO is 
submitted to NPPC in late March, with 
implementation from April 15 to June 15. Releases 
from storage reservoirs are made after considering 
requests from the Fish Passage Center in Portland, 
Oregon, representing the fisheries agencies and 
tribes. The increased flow is presumed to help 
flush fish downriver and reduce their exposure to 
predators and other hazards in reservoirs. 

Up to 4.64 MAF of water can be released each 
spring. The total Water Budget volume includes up 
to 1 . 19 MAF on the lower Snake River, and up to 
3.45 MAF on the middle and lower Columbia 
River. The amount and timing of Water Budget 
releases are determined annually. 

The Water Budget is used to achieve flows at 
specific points along the river. Currently, Priest 
Rapids Dam on the Columbia River and Lower 
Granite Dam on the Snake River are the monitoring 
points. Because neither Priest Rapids nor Lower 
Granite has significant storage under normal 
operations, flows for the Water Budget must come 
from natural flows and releases from upstream 
storage projects such as Grand Coulee, Dworshak, 
and Brownlee. On the Snake River, most spring 
flows depend on natural runoff. As a result, the 
high flows cannot be achieved in low runoff years, 
even with large releases from storage reservoirs. 

Squawfish Management 

Predation may be a significant source of mortality 
for juvenile salmon migrating downstream through 
reservoirs on the lower Snake and Columbia rivers. 
Squawfish are the primary predator of juvenile 
salmon in the hydrosystem. BPA funds a multi
faceted program to reduce squawfish predation, 
including removal fisheries, harvest technology 
research, prey protection measures, and basic 
biological research. The management program is 
based on the premise that a sustained, annual 
squawfish harvest rate of 10 to 20 percent of the 
total population will reduce juvenile salmonid losses 
due to predation by SO percent or more within 10 
years (Beamesderfer et al., 1990). Additional 
reductions in predator-related mortality may be 
realized through prey protection measures. 
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The primary goal of the enhanced law enforcement 
program is to increase spawning escapement of 
anadromous salmonid stocks by decreasing illegal 
fishing. Special focus is on the depleted stocks 
proposed for protection under the ESA. Other 
benefits include increased protection of all salmonid 
stocks and resident fish throughout the basin, 
increased public awareness, increased prosecution 
support, and increased protection of juvenile 
salmon through habitat law enforcement. The 
program is comprised of four integrated grants 
from BPA to the Columbia River Inter-Tribal Fish 
Commission, the Oregon State Police, the 
Washington Departments of Fisheries and Wildlife, 
and the Idaho Department of Fish and Game. The 
scope of this project is system wide, that is, from 
the mouth of the Columbia River and adjacent 
nearshore ocean areas, through the mainstem, to 
the upstream spawning tributaries and nursery 
lakes. The program is planned as a 3-year 
demonstration project. It is designed to test the 
efficacy of this measure; therefore, evaluation is 
an integral part of the program. The enhanced 
efforts will be achieved by increasing the number 
of law enfotcement officers (nearly double); 
increasing effectiveness by use of sophisticated 
surveillance and patrol equipment; increasing 
interagency coordination and cooperative task 
forces; enhancing legal prosecution support; and 
increasing public awareness. During 1992, the first 
year of the program, all of the agencies procured 
necessary equipment, hired additional law 
enforcement officers, and implemented the 
enhanced interagency operations. The program is 
now at full force. 

Turbine Operating Guidelines 

Operating turbines at peak efficiency may increase 
survival rates of juvenile fish passing dams through 
turbines. Accordingly, every effort is made to 
operate turbines at the eight lower Snake and 
Columbia River dams within 1 percent of peak 
efficiency. These guidelines are described in the 
Corps' annual Fish Passage Plan (Corps, 1992a), 
NMFS's Biological Opinion (April 1992), and 
BPA's Draft System Load Shaping Guidelines 
(March 1992). 
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Research and Monitoring 

Many agencies and organizations are involved in a 
variety of fishery research and monitoring 
programs related to Columbia-Snake River salmon 
and steelhead. These efforts encompass the dams 
and fish passage facilities, transportation, hatcheries 
associated with the projects, the reservoirs, and 
tributary streams. The Corps actively monitors 
juvenile and adult migration at Corps dams, 
conducts or sponsors ongoing research on 
anadromous fish, and �cipates in the research 
programs of other organizations. The Corps also 
operates 23 stations along the river system that 
monitor dissolved gas levels, which can be harmful 
to fish. BPA sponsors a wide variety of fish 
research and enhancement programs related to 
reservoir mortality, hatcheries, disease, spawning 
habitat, and numerical modeling of system fish 
survival. The Fish Passage Center monitors each 
year's juvenile outmigration, primarily through the 
Smolt Monitoring Program and by receiving system 
operations, fish passage, and power generation data 
from the Corps and BPA. State fish and wildlife 
agencies from Idaho, Oregon, and Washington and 
Indian tribes are active participants in research 
efforts. Most of the funding for research and 
monitoring comes from either BPA or the Corps. 

2.2.5 River Management Actions in 
1 991 

As a result of the Salmon Summit, the governors of 
Idaho, Montana, Washington, and Oregon agreed 
to a river management plan in 1991. This plan was 
used to supplement the Water Budget with 
additional releases of stored water during the spring 
juvenile fish migration period. It consisted of the 
following actions: 

• The Corps, with the support of the State of 
Idaho, released an additional 615 thousand acre
feet (KAF) of outflow from Dworsbak during 
the spring. 

• In addition to the 615 KAF from Dworsbak, the 
Corps provided water made available by 
transferring system flood control requirements 
at Dworsbak to Grand Coulee. This flood 
control transfer yielded an additional 400 KAF 
from Dworshak. this water was released 
between April 24 and May 4. 
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• IPC released 150 KAF from Brownlee between 
May 5 and May 15. 

• BPA arranged the release of an additional lOO 
KAF from Brownlee, which was subsequently 
replaced by releases from reservoirs above 
Brownlee. 

• 200 KAF of uncontracted water from upper 
Snake Basin water rental pools was committed 
to salmon flow augmentation. 

• BPA, agencies, and tribes expanded a program 
to harvest northern squawfish, the primary 
predator on juvenile salm.onids. This program 
was to include all eight lower Columbia-Snake 
River projects in 1991, as well as the river 
below Bonneville. 

• The BoR and other interested parties initiated 
water conservation demonstration projects with 
Idaho, Washington, and Oregon. 

• A cooperative effort was initiated between dam 
operators and fish agencies to improve adult 
passage by monitoring operations and providing 
recommendations for improvements. 

2.2.6 River Management Actions in 
1 992 

River management actions to improve flows during 
the 1992 salmon migration were initiated through 
the 1992 OAIEIS process. The cooperating 
agencies for the OAIEIS coordinated their proposed 
actions with the NPPC Fish and Wildlife Program 
amendment process, so that the December 1991 
Phase II amendments addressing flow improve
ments were generally adopted and incorporated in 
the preferred plan identified in the final OAIEIS. 
This plan of operation was modified slightly 
through conSultation with NMFS under Section 7 of 
the ESA. The final plan that was implemented in 
1992 included some additional measures that NMFS 
determined were needed to make a finding that 
1992 operations would constitute no jeopardy to the 
continued· existence of the listed species. The flow 
improvement elements of the final plan, as actually 
implemented in 1992, are summarized below. 
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Flow Augmentation 

• Volumes of water were retained in Grand 
Coulee and Arrow reservoirs to augment flow 
levels in the lower Columbia River in May and 
June. Augmentation with 3.45 MAF has been 
provided in past years, but in 1992 the quantity 
was increased to 6.45 MAF. Augmentation 
increased the average flow in the lower 
Columbia River during May and June by 
approximately 60 thousand cubic feet per second 
(k.cfs) from 130 kcfs to 190 kcfs. 

• Volumes of water were also released from 
reservoirs in the Snake River Basin to augment 
flows for fish in the Snake River. Dworshak 
provided about 1 . 1  MAF of flow augmentation 
from April 15 to June 15. This was a 
significant increase over volumes provided in 
previous years. Brownlee Reservoir (owned by 
IPC) provided 1 10 KAF in May, which was 
similar to past years, under the terms of a 
contract with BP A. IPC also released 137 KAF 
from Brownlee in July, and BoR committed 90 
KAF of uncontracted storage from the Water 
District No. 65 Rental Pool (Payette Basin) to 
help replace the Brownlee release. BPA also 
acquired water from upper Snake basin 
irrigation reservoirs as called for in the NPPC 
Program, but because of the severe drought 
conditj.ons in southern Idaho, none was available 
during the spring period. 

Libby and Hungry Horse did not participate in the 
flow augmentation measures initiated in 1992. The 
reason was that there are a number of other 
operational considerations that could be affected by 
drafts for flow augmentation, some of which are 
difficult to evaluate at this time. Some of the 
current constraints and problems at Libby, for 
example, are (1) the International Joint Commission 
rule curve for Kootenai Lake limits releases from 
Libby during the flow augmentation season, (2) the 
potential listing of the Kootenai River sturgeon as 
an endangered species could impose new discharge 
requirements on Libby, and (3) British Columbia 
desires to minimize environmental problems at the 
upper end of Libby Reservoir during the summer 
by exchanging · Duncan releases for Libby releases. 
These releases may affect further reservoir 
operation. The more broadly based SOR is 
considered to be the appropriate vehicle to 
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examination these problems, and the potential 
contribution that Libby and Hungry Horse can 
make to flow augmentation will be examined in that 
process. 

Temperature Control 

The 1992 OA/EIS and the NPPC Program called 
for volumes of water to be released in August and 
September from Dworshak and Brownlee to reduce 
Snake River temperatures and increase flows to 
benefit adult fall chinook migrants. Water released 
from Dworshak can be selectively taken from 
various depths in the reservoir, so cool water down 
to 45°F can be obtained when needed. NMFS 
believed that part of this volume would be better 
used to benefit outmigrating fall chinook juveniles, 
so in the Biological Opinion NMFS called for the 
release of 400 KAF from Dworshak and Brownlee 
(combined) in July instead of August. The releases 
in July (for juveniles) were provided, and the 
September releases (for adults) were implemented. 

Reservoir Operations 

• The four lower Snake River reservoirs (Lower 
Granite, Little Goose, Lower Monumental, Ice 
Harbor) were drafted to near MOP from April 1 
to October 1992. These projects were operated 
within 1 foot of MOP during this period. 

• John Day Reservoir was to be drafted to near 
262.5-foot elevation, allowing upward 
fluctuation of 1 to 1 .5 feet, starting May 1 and 
ending August 3 1 ,  1992, or sooner if irrigation 
intakes located on the reservoir were adversely 
affected. As irrigation diversions increase 
during the season, greater head is required over 
the pumps to maintain capacity. The reservoir 
was raised accordingly, after drafting below 
elevation 263 , to ensure that irrigators were not 
subjected to reduced pumping capability. John 
Day was subsequently operated near elevation 
264 to 265 feet during most of the drawdown 
period. 

Drawdown Test 

A test of the physical effects of drawing down two 
Snake River reservoirs (Lower Granite and Little 
Goose) was conducted from March 1 to 3 1 ,  1992, 
with refill occurring by April 1 ,  1992. NMFS 
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completed an informal consultation/conference on 
this

· 
action and concluded that it was not likely to 

adversely affect Snake River sockeye or jeopardize 
Snake River spring/summer and fall chinook 
salmon. Test objectives, procedures, and results 
are described in more detail in Appendix B, based 
on preliminary assessment of the test (Corps, 
1992b). 

Other Actions 

In addition to these flow improvement measures, a 
variety of other measures directly or indirectly 
related to river management actions were also 
implemented. For example, under the terms of the 
Fish Spill MOA negotiated with the region's fish 
agencies and tribes in 1989, spill has been provided 
annually at Lower Monumental, Ice Harbor, John 
Day, and The Dalles dams. Spill at Bonneville 
Dam historically has been provided in keeping with 
the annual Fish Passage Plan established by the 
Corps. Quantities (expressed as percentages of 
river flow) and duration of spill were increased at 
three of the five projects for 1992, either as a result 
of the NMFS Biological Opinion or the Corps' 
annual Fish Passage Plan (Corps 1992a). 

Spill provisions, nonflow project operations, the 
fish transportation program, short-term project 
improvements to benefit fish, and other aspects of 
river system management in 1992 are discussed in 
Section 3.2. 1.  

In SUDllll8l)', the Corps, BPA, and BoR met all 
operating measures prescribed for fish in the 
NMFS 1992 Biological Opinion and the NPPC Fish 
and Wildlife Program over which the agencies had 
control. The migration conditions for anadromous 
fish were less than ideal in 1992 because of the 
poor volume runoff. 

BPA sold nonfirm energy during May and June as 
a direct result of the flow augmentation releases for 
fish-none would have been expected otherwise 
because of the low runoff. BPA attempted to 
mitigate the costs of the fish operations as much as 
possible by entering into storage and exchange 
agreements with parties outside the region and 
marketing the nonfirm energy produced at as high a 
price as possible. 
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Both power and nonpower users of the reservoirs 
and rivers have been adversely affected as a result 
of low runoff in 1992. The reservoirs may or may 
not return to normal operating levels by spring 
1993 depending on snow pack and runoff 
conditions. 

2.3 WATER QUALITY 

Following is a brief SUDlJll8l)' of relevant water 
quality data for affected sections of the Columbia 
River Basin. A more detailed presentation is 
contained in the 1992 OAIEIS. The water quality 
for the basin as described in that document remains 
unchanged. The material presented below 
primarily consists of new information on subbasins 
not previously covered, specifically in the vicinity 
of Libby and Hungry Horse dams. 

2.3.1 Water Quality Criteria and 
Standards 

The U.S. Environmental Protection Agency (EPA) 
and States of Idaho, Montana, Oregon, and 
Washington have established surface-water criteria 
or standards applicable to the Columbia River 
Drainage Basin. The discussion focuses on the 
State standards because they are the same as or 
more stringent than the Federal criteria, and they 
are legally enforceable. 

The states have established numerical criteria for a 
number of quality parameters, including dissolved 
gas, temperature, and turbidity. In addition, they 
have developed generic classification systems (each 
state is different) that correlate with antidegradation 
policies and beneficial uses. The numeric criteria 
and classification systems are discussed in detail in 
the 1992 OAIEIS, and remain unchanged. Key 
points include an EPA limit on dissolved gas of 1 10 
percent saturation at ambient atmospheric pressure; 
limited thermal changes (typically less than 2.0°F 
[1. 1 °C] with maximum ceilings typically less than 
68°F [20°C]); minimal turbidity increases from 
proposed activities (typically less than 10 percent 
above ambient conditions); pH restrictions typically 
between 6.5 and 8.5 pH units; and limited fecal 
coliforms (typically 100 organism.s/100 ml). 

Montana water quality regulations are similar to the 
other Pacific Northwest states; Montana designates 
water-quality criteria based on beneficial uses. For 
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the major water bodies of interest (i.e. , Kootenai 
and Flathead rivers), the classification is B-1 ,  with 
a few ·minor exceptions. Waters classified as B-1 
are suitable for drinking, culinaty, and food 
processing purposes after conventional treatment; 
bathing, swimming, and recreation; growth and 
propagation of salmonid fishes and associated 
aquatic life, waterfowl, and furbearers; and 
agricultural and industrial water supply. 

There are also numerical criteria associated with 
the B-1 classification. Dissolved oxygen must not 
be reduced below 7.0 mg/L. Induced pH variation 
must be less than 0.5 unit between pH 6.5 and 8.5, 
with no change outside this range, and natural pH 
above 7.0 must be maintained. The maximum 
allowable turbidity increase is 5 nephelometric 
turbidity units (NTUs) above natural background. 
For temperature, a 1 °F maximum increase above 
naturally occurring water temperature is allowed 
between 32 to 66°F (0 to 18.9°C). With 
temperatures between 66°F (18.9°C) and 66.5°F 
(19.2°C), discharge is not allowed that will 
increase temperature above 67°F (19.9°C). Where 
natural water is 66.5°F (19.2°C) or greater, no 
increase greater than 0.5°F is allowed. A 
maximum 2 °F per hour decrease below naturally 
occurring water temperature is allowed when water 
is above 55°F (12.8 °C), and a ZOF maximum 
decrease below naturally occurring water 
temperature is allowed when the naturally occurring 
water is between 32 to 55°F (0 to 12.8°C). For 
bacteria, when the water temperature is above 60°F 
(15.6°C), fecal coliforms must neither exceed 200 
organisms per 100 ml nor comprise 10 percent of 
the total samples during any 3<Hiay period to 
exceed 400 organisms per 100 mi. Also, the 
numerical Federal water quality criteria (EPA 
440/5-86-001) and national primary and secondacy 
drinking water criteria are incorporated by 
reference in State laws. Thus, these criteria are 
similar to the other Pacific Northwest states. 

2.3.2 Lower /Middle Columbia River 

Water quality within the lower/middle Columbia 
River is variable. Dissolved oxygen is near or 
above saturation with a mean saturation of 105 
percent. The pH ranges from 6.4 to 8.5 (Corps, 
1977), and fecal coliform bacteria levels are within 
regulatory limits. In general, stringent water 
quality standards and regulations have greatly 
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restricted the release of potentially harmful 
substances into the river, with a few localized 
exceptions. Except for certain reaches identified in 
reports for some parameters, most are within the 
range of sampling variability (Corps, 1977; Corps 
et al. ,  1992, Appendix B). 

Suspended sediment loads vary within the river as a 
function of flow velocity, flow volume, and bed 
slope. Suspended solids in the Columbia River 
rarely exceed 1,000 parts per million (ppm) and are 
generally less than 250 ppm in major surface water 
supply sources. Approximately 98 percent of 
dredged Columbia River bed sediments below 
Bonneville Dam are clean, fine sand. The 
remaining material is composed of organic matter 
from a variety of sources and does not affect water 
quality within the river to a great extent. 

The extent of gas supersaturation in the 
lower/middle Columbia River is a function of the 
amount of spill occurring over dams within the 
river. Under low spill conditions (September 
through March), the saturation level is near normal 
(100 percent). However, dissolved gas levels may 
increase to as much as 140 percent during the 
periods of heavy spill that potentially occur from 
April through August, depending on water flows. 
Dissolved gas levels are also influenced by higher 
temperatures and both forebay and tailrace 
elevations. 

Lower Columbia River water temperatures vary 
seasonally and range from 31  °F (-0.5°C) to 75°F 
(24°C). From December through March, water 
temperatures range from 32°F (0°C) to 48°F 
(9°C), and from March through June, water 
temperatures rise to about 58°F (14°C). By 
August, the river usually attains its annual 
maximum average of 68°F (20°C). Thermal 
stratification within reservoirs on the river is a 
function of reservoir depth and flow rates, and it 
rarely exists due to mixing through powerhouses 
and relatively shallow depths. Deep storage 
reservoirs are thermally stratified and have complex 
hydrodynamic thermal mixing characteristics. 

Water quality within the lower/middle Columbia 
River below the Bonneville Dam was recently 
reviewed through the Bi-State Lower Columbia 
River Water Quality Program established by 
Oregon and Washington State legislatures in 1990 
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(Tetra Tech, 1992). The draft results of the study 
indicated water column contamination levels exceed 
some State and Federal water quality criteria, 
including bacteria levels, dissolved oxygen (low 
levels), dissolved metals, and adsorbable organic 
halides (from paper mill bleaching processes). It 
was noted, however, that most sources of pollutants 
cannot be determined without further study. The 
investigators also cautioned that studied areas were 
densely populated and that additional "more 
focused • sampling could better define contaminant 
contributions on both a temporal and spatial basis. 

2.3.3 Lower /Middle Snake River 

The water quality within the lower/middle Snake 
River is generally rated as poor primarily because 
of irrigation and grazing area nonpoint source 
returns. Water in the middle Snake River is 
characterized by high loadings of nutrients, 
suspended sediment, and bacteria. Water 
temperatures are somewhat elevated and depleted of 
dissolved oxygen in some areas. In addition, it is 
likely that organic residuals from pesticides and 
herbicides are present. Water quality improves in 
the lower Snake River downstream ofthe 
confluence with the Salmon River, and especially 
downstream of the Clearwater River, because the 
Snake River mixes with these rivers that have good 
water quality. 

Spill over dams has increased the extent of water 
supersaturation with gas in the lower/middle Snake 
River. Supersaturation is caused by spilling water 
carrying trapped atmospheric air into plunge pool 
water. In the plunge pool, increased hydrostatic 
pressure at depth dissolves the air into the water 
and creates supersaturated conditions. Dissolved 
gas supersaturation can be very harmful to fish and 
other aquatic organisms, depending on species, life 
stage, depth, and length of exposure. Levels of 
supersaturation in the lower Snake River typically 
range from 105 to 1 10 percent of total dissolved 
gas in the Lower Granite forebay during the spring 
in high flow years, and successively increase 
downstream through Little Goose, Lower 
Monumental, Ice Harbor, and McNary forebays 
when all projects are spilling. Maximum 
supersaturation levels of 1 10 to 140 percent have 
been observed for extended periods during high 
flow events. 
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From 1985 to 1989, large seasonal temperature 
variations in the lower Snake River ranged from 
approximately 35°F (1 .7°C) in March to over 70°F 
(21 . 1  °C) in July and August (Vigg and Watkins, 
1991). Thermal stratification in the four lower 
Snake River reservoirs is rare, although vertical 
temperature gradients of up to 7.0°F (3.9°C) 
differentiation (from top to bottom) have been 
observed for short periods during some low flow 
years. Recent U.S. Geological Survey (USGS) 
temperature data from the Anatone station on the 
lower Snake River are available in Appendix B of 
the 1992 OAIEIS. 

2.3.4 Clearwater River /Dworshak 

Limited data for the Clearwater River System 
indicated exceptional water quality characterized by 
oligotrophic conditions and low dissolved solids. 
Clearwater River water quality is heavily influenced 
by water quality in the Dworshak Reservoir. This 
storage reservoir is deep (600 feet in the forebay) 
and narrow and is thermally stratified every year. 
Deep water (below 40 to 50 feet) temperatures 
remain relatively constant throughout the year at 
about 39°F (4°C) to 41 °F (5°C). Retention time 
in this oligotrophic reservoir is approximately 1 
year. Downstream, the temperature varies with the 
season, reflecting the temperature of the water 
released from the reservoir in winter (39.2 to 41 °F 
[4 to 5°C]) but gradually increasing in late spring 
(44.6 to 50°F [7 to 10°C]) to a typical maximum 
in late summer of 73.4 to 71°F (23 to 25°C) 
(Corps et al. , 1992, Appendix B). 

Some information is available regarding Dworshak 
Reservoir water quality in 1977 from Falter (1982). 
In 1977, 68°F (20°C) was attained in surface 
waters from early June through August. From 
1972 to 1974, the mean maximum surface 
temperature was 79°F (26.rC). Surface dissolved 
oxygen was highest during mid-summer with levels 
from 72 to 90 percent saturation. Dissolved 
oxygen minima were recorded during spring and 
fall, with levels as low as 32 percent at 591 feet 
deep during June 1977. No hydrogen sulfide has 
been detected. In general, nutrient concentrations 
were low in 1977, mean epilimnial N03 was 0.067 
mg/L and deep water orthophosphorus was 7 p.g/L. 
Typical of oligotrophic reservoirs, organic 
production rates in Dworshak Reservoir were low. 

ACOE/02-08-93/03816A 

• 

• 

• 



• 

• 

• 

Waters in the North Fork of the Clearwater River 
Basin are generally soft (low in calcium and 
magnesium) with low alkalinities and can be 
slightly acidic. Falter (1982) found generally low 
nutrient levels that varied seasonally with snowmelt 
and rain runoff before construction of the dam. 

Dissolved oxygen concentrations were near 
saturation levels. Water temperatures are cool 
from September to June, although water 
temperatures of 68°F (20°C) are common in July 
and August. 

2.3.5 Grand Coulee/Lake Roosevelt 

The Columbia River water quality downstream of 
the Grand Coulee Dam is influenced by the water 
quality of Lake Roosevelt. Water quality in the 
lake was considered to be exceptionally high in 
1980 (NPS, 1980), but has since been degraded by 
high metals contamination thought to result from 
discharges from a lead-zinc smelter and refinery 
located approximately 10 miles above the 
U.S./Canadian border (Johnson et al., 1990). The 
Spokane River, one of the lake's major tributaries, 
might also contribute zinc and cadmium from 
mining activities along the Coeur d'Alene River in 
Idaho. Cadmium and mercury concentrations in 
the upper lake ha,ve exceeded EPA water quality 
criteria, and sandy materials from the upper lake 
contain high concentrations of zinc, copper, and 
arsenic (Johnson et al. ,  1990). Water quality data 
for the Columbia River downstream of the dam are 
not available to determine the mobility of these 
metal contaminants. 

In general, the lake is quite clear with annual 
secchi readings averaging over 15 feet in the main 
part of the lake and its principal arms (NPS, 1980). 
Elevated turbidity within the lake is local and 
temporary. Monitoring by the Lincoln County 
Department of Environmental Health has indicated 
that the main part of the lake is "essentially free of 
organics" (NPS, 1980). Air temperatures near the 
lake range from 5°F (-15°C) in the winter to 95°F 
(35°C) in the summer. 

Gas supersaturation levels below Grand Coulee 
Dam were as high as 148 percent in June 1973, 
although fish residing below the dam did not show 
signs of gas bubble disease (Seattle Marine Labs, 
1972, 1974). High dissolved gas levels were due 
in part to the high nitrogen content of Lake 
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Roosevelt water; nitrogen sources to Lake 
Roosevelt include the Columbia and Spokane 
Rivers (Seattle Marine Labs, 1972). 

2.3.6 Ubby /Kootenai River 

2 

The Kootenai River in Montana was impounded by 
Libby Dam in March 1972 to form Lake 
Koocanusa. Below Libby Dam, the Kootenai River 
flows back into Canada to Kootenay Lake, which 
flows into the Columbia River. Water quality data 
were collected downstream of Libby Dam by the 
USGS before and since dam construction. In 
general, the construction of Libby Dam dampened 
discharge extremes, increased overall water 
discharge temperatures, decreased summer 
discharge temperatures, and decreased nutrient 
levels in the Kootenai River downstream of the dam 
(Whitfield and Woods, 1984). Damming of the 
Kootenai River also increased the pH of the river, 
although seasonal changes were observed and were 
proportional to depth of discharge. 

Water quality data, collected from October 1984 to 
September 1985 approximately 0. 7 mile 
downstream from Libby Dam, reported pH values 
from 7.9 to 8.5; water temperatures from 37 to 
6 1  op (2.5 to 16.0°C); dissolved oxygen from 87 to 
1 13 percent saturation; low nutrient concentration 
(generally <0. 1  mg/L N and <0.01 mg!L P); and 
low total organic carbon ( < 2.0 mg/L) (USGS, 
1986). 

Although highly productive (eutrophic) conditions 
were predicted for Lake Koocanusa, turbid 
conditions and physical Iimnological factors caused 
low algal productivity (McKim et al. , 1976). In 
addition, Canadian municipal and industrial sources 
substantially reduced nutrient loading to Lake 
Koocanusa during the late 1970s. Sediments in 
Lake Koocanusa are calcareous and low in organic 
matter, have a silty loam or loam texture, and serve 
as a phosphorus sink (Iskandar and Shukla, 1981). 
Combined with the reduced nutrient loading, this 
may contribute to the low productivity of the lake. 
During spring snow melt runoff, substantial 
quantities of suspended sediment are discharged to 
the Kootenai River downstream of the dam 
(Ciliberti, 1980). 

In 1973 , game fish populations were adversely 
affected by high gas- supersaturation levels at least 5 
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to 6 miles downstream of the Libby Dam (May, 
1973). Total gas supersaturation levels of up to 
130 percent were observed in some areas of the 
river (May, 1973). Since Unit 5 began operation 
in 1984, no spill has been necessary and gas 
supersaturation levels have generally been below 
1 10 percent. 

2.3.7 Hungry Horse/Flathead River 

Hungry Horse Reservoir was created in 1953 with 
the completion of Hungry Horse Dam on the South 
Fork of the Flathead River, approximately 4 miles 
from the confluence with the main stem, which 
subsequently empties into Flathead Lake. Water 
data collected in 1978 indicated that the reservoir is 
oligotrophic (i.e. , low nutrient input and primary 
productivity) (May and Weaver, 1987). 

Surface water temperatures vary widely in Hungry 
Horse, ranging from frozen (32°F [0°C]) in winter 
to over 73A°F (23 °C) in late summer. The 
reservoir thermally stratifies in summer (typically 
June through September) but is isothermal (no 
temperature gradients) in spring and winter. The 
water volume in the preferred thermal range for 
cutthroat trout (50 to 60.8°F [10 to 16°C]) is 
greatest in spring and fall (May and Fraley, 1986). 
Downstream, hypolimnial discharges from Hungry 
Horse have lowered the summer water temperature 
and raised the winter temperature in the Flathead 
River from historical levels (Beattie et · al. , 1988). 
Water temperatures in the South Fork Flathead 
River 1 .  7 miles downstream from Hungry Horse 
Dam varied from 37 to 44°F (3.0 to 6.5°C) from 
October 1984 to SePtember 1985 (USGS, 1986). 

The dissolved oxygen levels in Hungry Horse 
Reservoir have been consistently above biologically 
optimal levels of 7 mg/L, typically in the range of 
8 to 10 mg/L. The pH (in 1985) ranged from 7.4 
to 8.9, with the majority of values between 7.8 to 
8.5 units. Specific conductance ranged between 
1 10 to 150 ILmhos/cm, on the lower end for 
productivity (May and Fraley, 1986). 

Cross and Waite (1988) characterized the 
downstream quality in South Bay of Flathead lake. 
They noted that this region is quite shallow and is 
oligomesotrophic (low to medium in terms of algal 
productivity, water clarity, dominant phytoplankton 
species, and total dissolved solids). In addition, 
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they reported that eutrophication of the lake has 
been accelerated in recent years because of 
increased development and effluent discharges. 
Cross and Waite (1988) reported the monthly mean 
ranges for water qUality parameters from April 
through September 1986: temperature = 32 to 
72.7°F (0 to 22.6°C), pH = 6.54 to 8.59 units, 
conductivity = 164 to 192 1£mbos/cm, and 
dissolved oxygen = 8 .. 3 to 12.7 mg/L. These 
mean values all appear to fall within applicable 
State and Federal water quality standards and 
criteria. 

2.4 ANADROMOUS fiSH 

2.4.1 Species Characteristics 

Several species and stocks of anadromous fish 
inhabit the Columbia River and pass over all or 
some of the mainstem hydroelectric dams during 
their life (see Figures 2.4-1 and 2.4-2 in the 1992 
OAIEIS). These fishes include spring, summer, 
and fall chinook (Oncorhynchus tshawytscha), 
sockeye (0. nerka), coho (0. kisutch), chum (0. 
keta), and pink salmon (0. gorbuscha); steelhead 
trout (0. mykiss); sea-run cutthroat trout (0. 
clarla); American shad (Alosa sapidissima); white 
sturgeon (Acipenser transmontanus); and Pacific 
lamprey (Entosphenus tridentatus). 

The following summaries of existing conditions for 
these species are greatly abbreviated from what was 
originally presented in the 1992 OAIEIS. 
However, a comprehensive review of background 
information on the key salmon stocks is provided in 
Appendix A. 

Spring Chinook Salmon 

Adult spring-run chinook begin entering the 
Columbia River in February. By July, most have 
passed by the Corps projects on the lower 
Columbia and Snake rivers. Juvenile spring 
chinook outmigrate as yearlings from about March 
through June. The spawning timing and habitat of 
the Snake River spring stock is typically earlier and 
higher in the watershed than the summer stock. 

The Snake River spring and summer chinook stocks 
were listed as a threatened species on May 22, 
1992. 
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Summer Chinook Salmon 

Adult summer chinook begin entering the Columbia 
River in May and pass the mainstem dams by 
September. Summer chinook generally spawn and 
rear in tributaries upstream of the influence of the 
projects. Juvenile summer chinook outmigrate 
from the Snake River as yearlings primarily from 
March through June, and the upper Columbia River 
smolts outmigrate from May to September. Like 
the spring chinook, the spawning regions for the 
summer chinook are found in the Snake River 
tributaries. 

Fall Chinook Salmon 

Adult fall-run chinook begin entering the Columbia 
River m July and pass the mainstem dams by the 
end of November. There are two basic races of 
fall chinook-tules and upriver brights. The tules 
are an early spawning (September), lower-river 
variety of fall chinook. Most natural spawning 
occurs in the tributaries of the Bonneville Pool, 
although substantial natural spawning also occurs 
below the Bonneville project. Some of the wild
spawned tule fry rear in the shallow water of the 
reservoir until they migrate in the spring. Lower 
river hatchery and wild tules migrate down the 
Columbia River from June through October. Some 
hatchery fish are released in late February and 
early March. 

Upriver brights are a late-spawning (October 
through January) upriver variety comprised of both 
hatchery and wild fish. Wild fish in the mainstem 
river spawn primarily below Priest Rapids Dam and · 
rear in the shallow water downstream, including the 
four lower Columbia River reservoirs. Upriver 
brights outmigrate during the same approximate 
period as tules. The current spawning range of the 
Snake River stock, listed as threatened on May 22, 
1992, is limited to approximately 103 miles of the 
mainstem Snake River-from Hells Canyon Dam to 
the Lower Granite Pool and the lower reaches of 
the Imnaha, Grande Ronde, Clearwater, and 
Tucannon rivers. Some spawning may occur in the 
tailrace areas such as downstream of Lower 
Monumental Dam. Fall chinook that rear in the 
Snake River typically outmigrate before mid-July; 
the warm temperatures in late summer may not be 
suitable for chinook, and may influence this 
migration timing. 
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Sockeye Salmon 

2 

Adult sockeye salmon begin entering the Columbia 
River in April and continue to pass by the dams 
through October (Corps, 1991b). Sockeye spawn 
in September and October and rear in systems with 
lakes. All sockeye in the Columbia River System 
are natural stocks because no hatchery operation 
currently occurs. 

The Snake River sockeye population, listed as an 
endangered species on December 20, 1991 by the 
NMFS, is currently limited to Redfish l.ake in the 
Stanley Basin in Idaho (Waples et al. ,  1991). 
These fish typically arrive from mid-July through 
August at Redfish l.ake to spawn on beaches during 
October (Chapman et al. ,  1990). In recent years, 
the majority have passed Lower Granite Dam by 
mid-June (Chapman et al. , 1990). 

Steelhead Trout 

Adult steelhead enter the Columbia River as winter 
and summer stocks year-round. The winter stock 
is restricted to regions from the Bonneville Pool 
downstream. 

The two groups of summer stocks occur in most 
areas but are the only steelhead runs in the upriver 
areas: Group A and Group B. Group A fish are 
present in all upriver basins while the Group B fish 
are produced only in the Clearwater and Salmon 
rivers of the Snake River drainage (CBFW A, 
1991a). The summer stock enters the river in 
February and passage at the mainstem dams 
continues through December. Group A summer 
steelhead mainly enter the river from June to early 
August while Group B fish enter the river from late 
August into October (CBFW A, 1991a). The 
upstream migration for the winter stock begins in 
November and continues through March. Steelhead 
spawn and rear in tributaries above the influence of 
the mainstem projects. Juvenile steelhead 
outmigrate as yearlings primarily from March 
through June. Many summer steelhead overwinter 
in the mainstem reservoirs, including tributaries of 
the Bonneville Pool, and pass the projects in the 
early spring. 
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American Shad 

Adult American shad enter the Columbia River in 
April and continue to pass the mainstem dams 
through August. Shad spawn in the open water of 
the mainstem reservoirs during July and early 
August (Wydosk:i and Whitney, 1979). Extensive · 

rearing takes place in productive shallow-water 
zones of the reservoir until the juveniles are ready 
to migrate. When juvenile shad are 4 inches long, 
they outmigrate as subyearlings from October 
through December. 

White Sturgeon 

The white sturgeon is the largest anadromous fish 
in the Western Pacific, reaching a size up to 1 ,800 
pounds (Wydosk:i and Whitney, 1979). Few white 
sturgeon currently migrate above Bonneville Dam 
(Corps, 1991b), but many subpopulations exist in 
the individual reservoir pools of the Columbia and 
Snake rivers, completing their life cycle without 
migrating to the Pacific Ocean (see Section 2.5.3 

. for discussion of Kootenai River white sturgeon). 
The anadromous stocks might be present in the 
lower river year-round. Spawning typically occurs 
from May into July (Wydoski and Whitney, 1979). 
Fertilized eggs settle to the bottom where they 
develop into larvae. The young-of-year fish are 
often found in deep-water areas below Bonneville 
Dam and in the lower Columbia River reservoirs, 
often in sandy regions (Nigro, 1990). The Upper 
Granite Pool populations use the confluence area of 
the Snake River and Lower Granite Pool for 
rearing those individuals born of spawning stock in 
the Hells Canyon reach of the Snake River. 
Sturgeon mature in 9 to 16 years and sometimes 
live to be over 80 years old (Wydoski and 
Whitney, 1979). 

Pacific Lamprey 

The adult Pacific lamprey begin upstream migration 
in the Columbia River in April and continue 
through August. Lamprey typically spawn in June 
and July in the sandy bottoms in the upper ends of 
pools of small tributary streams. The juveniles 
(ammocoetes) emerge and drift downstream to 
burrow in the mud in low-velocity reaches of small 
tributary streams. After residing in the mud for 5 
to 6 years, juvenile lamprey outmigrate to the sea 
primarily from April through mid-July. 
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2.4.2 Hatcheries 

Nine hatcheries and three satellite stations are 
located within the project area. These hatcheries 
include Bonneville Hatchery, rearing upriver bright 
and tule fall chinook; Cascade Hatchery, rearing 
primarily coho; Oxbow Hatchery, starting chinook 
and coho stock for other facilities; Little White 
Salmon Hatchery, rearing fall and spring chinook; 
Spring Creek National Fish Hatchery, rearing tule 
chin?Ok; Irrigon Hatchery, rearing spring and fall 
chinook and steelhead; Umatilla Hatchery, rearing 
spring and fall chinook; Lyons Ferry Hatchery, 
rearing fall and spring chinook salmon and 
steelhead; and Dworshak National Fish Hatchery, 
rearing steelhead and spring chinook. The 
Clearwater Fish Hatchery, across the river from 
Dworshak NFH, will raise steelhead and spring 
chinook. Herman Creek and Wahkeena Pond are 
satellite facilities of Oxbow Hatchery. 

2.5 RESIDENT fiSH AND AQUATIC 
ECOLOGY 

2.5.1 Lower River Reservoirs 

In the lower Snake and Columbia rivers, dominant 
native species include northern squawfish 
(Ptychocheilus oregonensis), redside shiners 
(Richardsonius balteatus), mountain whitefish 
(Prosopium williamsom), chiselmouth (Acrocheilus 
alutaceus), bridgelip sucker (Catostomus 
columbianus), and largescale sucker (C. 
macrocheilus). The most common game species 
include walleye (Stizostedion vitreum), bluegill 
(Lepomis macrochirus), smallmouth bass 
(Micropterus dolomieu), largemouth bass (M. 
salmoides), white crappie (Po�xis annularis), 
black crappie (P. nigromaculatus), carp (Cyprinus 
carpio), channel catfish (lctalurus punctatus), and 
yellow perch (Perea flavescens). Cold-water 
resident species (such as trout and mountain 
whitefish) that were once common in the Columbia 
and Snake rivers have declined since the 
construction of the dams due to the blockage of 
spawning migrations, modification of habitats 
(Mullan et al. , 1986), and changing prey base. 
Warm-water species, most of which were 
introduced, have become common. Most of these 
species are well adapted to lacustrine environments 
such as reservoirs. 
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Backwaters and embayments generally provide 
slightly warmer habitat, finer substrate, and 
submergent and emergent vegetation. Backwater 
areas are used for spawning by bass, crappie, 
bluegill, pumpkinseed (Lepomis gibbosus), yellow 
perch, and carp (Beimett et al. ,  1983; Bennett and 
Shrier, 1986; Hjort et al. ,  1981 ;  Bennett et al. , 
1991; Zimmerman and Rasmussen, 1981). Other 
species such as shad, suckers, walleye, sandroller 
(Percopsis transmontana), white sturgeon 
(Acipenser transmontanus), several cyprinid 
species, and possibly redside shiner spawn in open 
water. Prickly sculpin spawn in both open water 
and backwater, based on the distribution of 
prolarvae (Hjort et al. ,  1981). Most of the native 
species spawn in flowing waters at the headwaters 
of the reservoirs or in tributary streams. Some 
species, however, also spawn in the reservoirs. 

Juvenile fish are found in abundance in backwater 
and open-water areas where flowing water is found. 
Warm-water species are more common in the 
backwater areas while native cold-water species are 
most common in the flowing water regions (Hjort 
et al. , 1981;  Bennett et al. ,  1983; Bennett and 
Shrier, 1986; Mullan et al. ,  1986). 

Adult distribution is generally similar to spawning 
and juvenile distribution but can change depending 
upon feeding strategy. Adults may occur through
out the habitats and move seasonally or daily to 
different areas (Beimett et al. ,  1983; Bennett and 
Shrier, 1986; Hjort et al. ,  1981). 

In general, the backwater areas have the greatest 
abundance of fish in all life stages. Deep habitats 
support fewer fish. The extensive use of the 
backwaters may be at least partially due to the 
abundance of prey normally found in these areas. 

Zooplankton are generally sparse in the Columbia 
River except in sloughs and backwaters (Mullan et 
al. ,  1986; Stober et al. ,  1979) where they can 
maintain growth under decreased susceptibility to 
drift due to reduced water velocity. High 
concentrations of zooplankton in the backwater 
areas attract smaller prey species that feed on these 
organisms. In turn, high concentrations of prey 
fishes attract larger populations of predator fish 
species. Therefore, higher concentrations of 
zooplankton in backwater areas might affect the 
habitat selection of several species. 
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2.5.2 Upriver Storage Reservoirs 

Dworshak Reservoir 

2 

Dworshak Reservoir is a deep, oligotrophic storage 
reservoir with a steep-sided shoreline (Falter, 
1982). The reservoir stratifies during the summer, 
providing warm-water habitat in the surface layer 
and cold-water habitat at depth. The reservoir is 
normally drawn down approximately 40 feet in the 
fall and up to 155 feet by late winter or early 
spring, and is subsequently refilled in spring and 
early summer (Maiolie, 1988). 

Primary sport species in the reservoir include 
kokanee (Oncorhynchus nerka), rainbow trout (0. 
mykiss), smallmouth bass, and bull trout (Salvelinus 
confluentus) (Maiolie, 1988). Kokanee and bull 
trout spawn in the fall, primarily in the tributaries 
to the reservoir. Rainbow trout are stocked and 
little natural reproduction occurs. Because of the 
steep shorelines, little sh8.llow-water habitat is 
available to support natural reproduction of 
smallmouth bass (Corps, undated). Nevertheless, 
th� resident bass population appears to be healthy 
and has increased in abundance over time (Statler, 
1990). 

Brownlee Reservoir 

Brownlee Reservoir has elevated water 
temperatures, thermal stratification, high primary 
productivity, and seasonal nutrient cycling patterns 
(BPA, 1985). Oxygen content of the waters below 
the thermocline frequently approaches zero in 
summer. 

The reservoir primarily supports a warm-water 
fishery. Smallmouth bass, channel catfish, and 
black crappie populations are the dominant game 
species (Rohrer, 1984). The reservoir is 
particularly noted for its smallmouth bass and 
channel catfish fisheries (BPA, 1985). Carp and 
sucker, which are typically productive in warm, 
highly vegetated waters, are also very common. 
Many of the species in the reservoir spawn near or 
on the bottom in shallow waters in spring or early 
summer. Studies have indicated that production of 
game fish in the reservoir might be limited by the 
availability of forage species (Bennett and 
Dunsmoor, 1986; Rohrer, 1984). 
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Grand Coulee/Lake Roosevelt 

Lake Roosevelt, impounded by Grand Coulee Dam, 

stratifies only weakly, if at all (Crawford et al. ,  
1976). Productivity in the reservoir i s  moderate to 
low and is affected by the relatively short water 
retention time. Average retention time ranges from 
15 to 76 days and is shortest in spring and longest 
in fall and early winter (Beckman et al. ,  1985). 
Because of the short retention time, nutrients and 
plankton are rapidly flushed through the reservoir. 

Walleye is the primary sport fish in the reservoir. 
Walleye normally spawn in April and May during a 
period of rising water levels in the reservoir (Peone 
et al. , 1990). The young are normally found in 
littoral areas and the adults are found in 
embayments and tributary mouths (Peone et al. , 
1990). It is generally believed that a lack of 
forage, rather than spawning habitat, limits walleye 
production in Lake Roosevelt. 

The kokanee population in Lake Roosevelt probably 
is a remnant of a sockeye salmon population that 
originally spawned in Arrow Lake but became 
landlocked when Grand Coulee Dam blocked 
migration to the ocean. The natural kokanee 
population has been depleted, and two hatcheries 
have been constructed to replenish the stock. 

Yellow perch and smallmouth bass are also 
abundant in the reservoir. These species spawn 
primarily from late April through mid-May in 
shallow-water areas (Peone et al. ,  1990). 
Numerous net pens used to raise rainbow trout are 
also located throughout the reservoir. Trout are 
raised to catchable size and then released into the 
reservoir in May and June (Peone et al. , 1990). 
Most of the trout are caught within 14 months of 
release. 

Lake Roosevelt also contains a population of bull 
trout. Bull trout have been petitioned for listing 
under ESA (Section 2.5.3). The Washington 
Department of Wildlife considers the population in 
Lake Roosevelt to be at high risk of extinction. 

Ubby /Kootenai River 

Lake Koocanusa was formed when the Kootenai 
River was impounded by Libby Dam in 1972. At 
full pool, the reservoir has a maximum depth of 
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350 feet and a mean depth of 126 feet. The 
reservoir is drafted in fall and winter and refilled 
during spring and early summer. It refills to 
maximum pool in July and August. In 1 in 
5 years, it does not fully refill due to inadequate 
runoff (Corps, 1985). The average maximum draft 
is 120 feet. The reservoir does not always 
thermally stratify (Chisholm et al. ,  1989). 

The most important game fish in the reservoir 
include kokanee, westslope cutthroat trout, rainbow 
trout, bull trout, and burbot (Fraley et al. ,  1989). 
Bull trout have been petitioned for listing under 
ESA (Section 2.5.3). Several warm-water species 
such as largemouth bass, pumpkinseed, and yellow 
perch also inhabit the reservoir, but are apparently 
present in low numbers. In 1985, kokanee 
accounted for 96 percent of the number of fish 
haivested from the reservoir (Chisholm and 
Hamlin, 1987). 

An excellent rainbow trout fishery and a sizeable 
whitefish population are present in the Kootenai 
River below Libby Dam. The Kootenai River also 
supports a population of white sturgeon, which was 
recently petitioned for listing under the ESA 
(Section 2.5.3). The minimum recommended flow 
in the Kootenai River below Libby Dam is 4,000 
cfs to protect insect production; mountain whitefish 
spawning, and juvenile salmonid rearing. 

Hungry Horse/Flathead River 

Hungry Horse Reservoir is an oligotrophic to ultra
oligotrophic system, with low productivity (May et 
al. ,  1988). Thermal stratification usually occurs in 
late spring, summer, and early fall. Dissolved 
oxygen and pH levels are normally sufficient to 
support the resident fish populations. The reservoir 
is typically drafted in December through March and 
filled to full pool by July. Some drafting occurs in 
late summer and fall for power production. Under 
typical water conditions, the annual draft is about 
75 feet. 

W estslope cutthroat trout (Oncorhynchus clarki 
lewisi) and bull trout are both listed as Species of 
Special Concern in Montana, and the bull trout has 
been petitioned for listing under ESA, are the most 
important game species in the reservoir. Both 
species spawn in reservoir tributary streams. Late 
season drawdowns, however, are believed to affect 
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these populations by 1) reducing the availability of• 
prey, 2) increasing competition in the reduced 
reservoir volume, and 3) making juveniles more 
accessible to predation (May et al. ,  1988). 

The South Fork of the Flathead River joins the 
main Flathead River about 5 miles downstream of 
Hungry Horse Dam. Before construction of 
Hungry Horse Dam, the South Fork was a major 
spawning area for several species from Flathead 
Lake including westslope cutthroat trout, bull trout, 
and kokanee (Zubik and Fraley, 1987; Fraley and 
Graham, 1982). Bull trout and kokanee spawn in 
the fall (September and October) and cutthroat trout 
spawn in spring in the river and its tributaries 
(Fraley et al. ,  1989; Beattie and Clancy, 1987). 
Variations in flow releases from Hungry Horse 
Dam during the spawning and incubation period 
have negatively affected the production of Flathead 
Lake populations (Fraley and Decker-Hess, 1987). 
A minimum stream flow of 3,500 cfs in August 
through March to has been recommended (Fraley et 
al. , 1989). 

2.5.3 Candidate and Sensitive 
Species 

White Sturgeon 

Kootenai River white sturgeon (Acipenser 
transmontanus) have been petitioned for listing 
under the ESA. This population of white sturgeon 
is believed to have been isolated between Kootenai 
Falls (approximately 30 miles downstream of Libby 
Dam) and Bonnington Falls, downstream of 
Kootenay Lake, for approximately 10,000 years 
(Apperson and Anders, 1991; Setter and Brannon, 
1992). There has apparently been no recruitment 
to the fishery since before Libby Dam went into 
operation in the early 1970s, except for some fish 
from the 1974 year class. Spawning is believed to 
have been totally unsuccessful since 1977 
(Apperson and Anders, 1991). Researchers have 
hypothesized that the decreased spring river flows 
below Libby Dam contributed to spawning failures 
in recent years (Apperson and Anders, 1990). 
Spawning of sturgeon in the lower Columbia 
appears to be correlated with increasing flows and 
increasing water temperatures in the spring 
(Apperson and Anders, 1991). The only 
aggregations of white sturgeon in spawning 
condition observed in the Kootenai River moved to 
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an area of higher flows during a period that both 
flows and temperatures were increasing in June 
1990 and 1991 (Apperson and Anders, 1991). 
Evidence of successful spawn in 1990 was not 
found. The fate of any juveniles produced in 1991 
is not known. Reproductive problems were also 
documented in the 1960s which were thought to be 
caused by pollution. Concern has focused on 
contaminants as well as spawning and rearing flow 
conditions since then. The Idaho Department of 
Fish and Game (IDFG) has been researching this 
population under BPA funding since the late 1980s 
and will continue to do so for the time being. 

Discussions over the status of this population of 
white sturgeon began in earnest in May 1992 with a 
meeting among the Seattle District Engineer, the 
director of IDFG, the FWS Boise Field Office 
supervisor, and the executive director of the 
Kootenai Tribe of Idaho. In addition to various 
staff members of these organizations, 
representatives of certain conservation organizations 
attended. The Corps was asked to provide higher 
springtime flows from Libby Dam to bring 
spawning conditions closer to historical values, and 
to reduce power peaking in the summer. Colonel 
Cunningham of the Seattle District indicated that 
the Corps was willing to do what it could within 
existing authorities. Staff members of the involved 
organizations (including Montana Department of 
Fish, Wildlife and Parks [MDFWP] and BPA) 
formed a technical committee to work on the issue, 
beginning with a meeting in mid-June at Bonners 
Ferry. 

Meanwhile, on June 1 1 ,  1992, conservation groups 
headed by the Idaho Conservation League 
petitioned the FWS to list the Kootenai white 
sturgeon under the ESA. The FWS' 90-day review 
finding was positive, setting the clock for a 
decision on whether to propose a rule by June 1 1 ,  
1993. In the judgment of IDFG and the FWS, the 
population would be in critical condition in 10 
years unless spawning and recruitment begin to 
succeed. 

The committee has met approximately monthly 
since then and reviewed what is known about the 
sturgeon, including biological requirements as 
determined through Columbia River research. 
Various proposals have been prepared for flow 
enhancement in spring to encourage spawning. 
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Corps and BPA have analyzed these proposals to 
determine the likelihood of having enough water to 
provide the requested flows while still being able to 
refill Lake Koocanusa. For the short term (1993), 
it has been shown statistically that there is a low 
probability that much, if any, additional water will 
be available, given that Lake Koocanusa has 
already been drafted well below the flood control 
rule curve to meet power requirements. This has 
been acknowledged by FWS, IDFG, and the 
Kootenai Tribe. However, FWS has indicated that 
successful white sturgeon spawning must be 
demonstrated in 1993 to avoid a proposal to list. 

Flow proposals have called for up to 4. 7 MAF to 
be released from libby in the spring (this amount 
would provide 35,000 cfs for 6 weeks at Bonners 
Ferry, plus ramp-up and ralJ11Hlown), based on 
conditions associated with a successful year class in 
the past (1974). It is suggested that the 6-week 
period would allow females to spawn up to 3 times 
each. Lesser discharges for years with lesser 
runoff volumes also have been proposed, and 
MDFWP has just finished instream flow sampling 
in the Bonners Ferry area to determine what 
discharges are associated with known spawning 
velocity requirements. However, any flows which 
are believed to have a chance of succeeding (i.e., 
above 15,000 cfs for up to 6 weeks) could impact 
other resources. These include system power 
generation, flood control, recreation, and 
reservoir-resident fisheries. Providing the flows 
without the impacts is believed impossible under 
current authorities. 

Currently, a system operating strategy is being 
formulated that will attempt to provide sturgeon 
flows and other fish, wildlife, and recreation needs 
while neither jeopardizing upper-basin flood control 
nor unduly impacting power. The instream flow 
results and the coordination of the sturgeon 
technical committee are needed to develop the 
specifications. At the December 16 to 17, 1992 
sturgeon technical committee meeting, instream 
flow results were discussed and used to draft a final 
set of proposed flows for use in the combined 
strategy for SOR. 
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Westslope Cutthroat Trout 

Westslope cutthroat trout are a designated Species 
of Special Concern in Montana and are found in 
both libby and Hungry Horse reservoirs. There 
are three distinct life history patterns of westslope 
cutthroat in the region of libby and Hungry Horse 
Reservoir. An adfluvial population spawns in the 
tributaries of the reservoir. Eggs hatch in July and 
August, and juveniles rear in the tributaries for 1 to 
3 years before moving into the reservoir. They 
return to their natal stream in spring to spawn. 
Fluvial westslope cutthroat trout have a similar life 
cycle, although they spawn and the juveniles rear in 
the main stem of the South Fork. The third 
population, which completes their entire life cycle 
in the upper tributaries, is also present in the area 
(Zubik and Fraley, 1987; Shephard and McMullin, . 

1983; Shepherd et al. , 1984). 

Westslope cutthroat spawn in streambeds with 
gravel and small cobble. Egg survival is highest 
where substrate is composed of less than 20 percent 
silt and sand. Eggs also appear to survive better if 
adults hold in cooler water (2 to 4°C) before 
spawning (Shephard et al. ,  1984). The fry rear in 
small streams and backwaters of larger streams 
where currents are slow. The fish move into 
faster, deeper water as they grow. In lakes, the 
trout tend to move to deeper waters in summer as 
surface waters warm to temperatures greater than 
18°C.) 

Bull Trout 

The FWS has been petitioned to consider bull trout 
for listing as a threatened or endangered species 
under the ESA. The 9<klay review of the petition 
is expected to be completed in late January 1993. 
The species occurs in many of the potentially 
affected reservoirs including libby, Hungry Horse, 
and Dworshak. 

Bull trout spawn primarily in tributaries in fall and 
the eggs hatch in March (Thomas, 1992; Zubik and 
Fraley, 1987; Fraley and Shepard, 1989). They 
spawn in loosely compacted gravel and cobble and 
often at sites with groundwater infiltrations. As is 
the case for most salmonids, the presence of high 
quantities ( > 30 percent) of silt and sand in the 
gravel negatively affects egg survival (Pratt, 1992). 
During the incubation period, high flows can scour 
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redds while excessively low flows can expose redds 
to freezing temperatures (Thomas, 1992). 

For the first 2 years of life, most juveniles remain 
in streams where they feed primarily on aquatic 
insects. Cool water temperatures during the early 
life history states appear to be an important 
environmental factor. Egg survival and growth 
rates of fry are higher in cooler temperatures 
(Shephard et al. ,  1984). Pratt, 1992 indicated the 
greatest growth rates in fry at 4°C. 

Most young bull trout migrate at the beginning of 
their third year, at which time they may move into 
either riverine or lacustrine environments (Pratt, 
1992). Those that rear in lakes tend to grow more 
rapidly. In lakes and reservoirs, bull trout are 
normally found in waters where temperatures are 
less than 15°C (Shephard et al. ,  1984). AB 
thermoclines develop in the summer, the fish will 
move out of the shoreline areas and into deeper, 
cooler water (Pratt, 1992). In rivers, adults are 
normally found where temperatures are less than 
15°C and flows are moderate to high (Thomas, 
1992; Shephard et al. ,  1984). Mature adults 
migrate out of the lakes in May and June, arriving 
at the spawning grounds in August. 

In the Kootenai River drainage, three distinct 
populations of bull trout exist: one downstream of 
Kootenai Falls, one between the falls and Libby 
Dam, and one upstream of Libby Dam. The 
population downstream of the dam spawns 
primarily in Quartz and Pipe creeks (Thomas, 
1992). Because the trout in this area depend on a 
small number of streams, they are considered to be 
at relatively high risk for extinction. The 
population upstream of the dam spawns in a 
number of tributaries in Montana and Canada. 

The Flathead adfluvial bull trout population is 
considered to be one of the most viable populations 
remaining in the United States (Thomas, 1992). 
Most of the spawning areas for the Hungry Horse 
population are located in wilderness areas that have 
not been surveyed. The population is known to use 
a wide variety of streams. Flathead Lake, 
downstream of Hungry Horse Dam, contains a 
healthy population of bull trout which spawns 
largely in tributaries of the mainstem and north and 
middle forks of the Flathead River (Thomas, 1992). 
Recent areal surveys, however, suggest the 
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population is declining. The cause of the decline is 
unknown and may be part of a natural cycle in 
species abundance. 

Dworshak also contains a small population of bull 
trout. These fish spawn in tributaries upstream of 
the reservoir. 

Molluscs 

The California floater (Anadonta californiensis) is a 
candidate for listing under the ESA. The species is 
freshwater mussel that is found in the middle Snake 
River. It most commonly inhabits shallow ( <20 
feet deep) waters of large rivers but sometimes 
occurs as deep as 60 feet. The species moves very 
slowly and is intolerant of desiccation. Mortality 
of California floaters present in Lower Granite 
Reservoir was documented during the 1991 
reservoir drawdown test (Frest and Johannes, 
1992). 

The shortface lanx (Fisherola nuttalli) is also a 
candidate for listing under the ESA. This species 
has been identified in the Snake River, upstream of 
Lower GraDite Reservoir and the upper reaches of 
the reservoir itself (Frest and Johannes, 1992), and 
at various locations in the Okanogan, Columbia, 
Deschutes, and Wenatchee rivers (Neitzel and 
Frest, 1989). The species is normally found in 
relatively unpolluted, cold, and well-oxygenated 
rivers that have permanent flow and a cobble
boulder substrate (Neitzel and Frest, 1990). These 
conditions are typical of rapids throughout the 
Columbia River Basin. 

The Columbia pebblesnail (Fluminicola 
columbiana) is also a candidate for listing. It has 
been documented in free-flowing regions of the 
Columbia, Okanogan, Deschutes, and Wenatchee 
rivers (Neitzel and Frest, 1989) and might occur in 
other regions in the Columbia River Basin. Like 
the shortface lanx, the Columbia pebblesnail . 
normally occupies clean, cold, well-oxygenated 
rivers with cobble-boulder substrates. 
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2.6 TERRESTRIAL ECOLOGY 

2.6.1 Columbia-Snake Rivers 

Vegetation 

The Columbia River passes through six major 
vegetation zones, including the following: (1) 
Douglas-fir (Pseudotsuga menziesu)/western 
hemlock (Tsuga heterophylla); (2) Douglas-fir/ 
Oregon white oak (Quercus garryana); (3) 
shrub-steppe [with sagebrush (Artemisia sp.)], 
(4) steppe (lacking sagebrush), (5) ponderosa pine 
(Pinus ponderosa), and (6) Douglas-fir and grand 
fir (Abies grandis) (Franklin and Dyrness, 1973; 
Payne et al. ,  1975). The Snake River and 
associated tributaries (including the Clearwater 
River) pass through the shrub-steppe, ponderosa 
pine, and Idaho white pine (Pinus monticola) series 
(Franklin and Dyrness, 1973; Daubenmire and 
Daubenmire, 1984). 

The project reservoirs have influenced the extent 
and distribution of numerous plant and wildlife 
communities that have existed within th� river 
corridor for many years. Local plant communities 
have established under normal pool fluctuations and 
periodic drought. Shallow-water habitat exists 
primarily along the shoreline of the lower Columbia 
and Snake rivers and around islands within the 
various project pools. Shallow-water beds support 
aquatic plants that provide a valuable food source 
for waterfowl. 

The riparian habitat along the lower Columbia 
River includes shrub, hardwood, and herbaceous 
types. Approximately 5,600 acres of riparian 
vegetation occur mainly in the backwaters along the 
Columbia. Along the lower Snake River, the 
project reservoirs are characterized by scrub-shrub, 
forest scrub, and forest-shrub riparian communities. 
Several factors have contributed to the lack of 
extensive riparian areas along the lower Snake 
River: steep shorelines associated with project 
reservoirs, the expansion of railroads, and the 
gradual inundation of the river bottom by 
reservoirs. A Congressionally authorized 
mitigation program is ongoing to create additional 
habitat along the shorelines of these reservoirs. 

Lake Roosevelt lacks extensive riparian 
communities (Payne et al. ,  1975). The southern 
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portion of Lake Roosevelt is within the shrub
steppe region of eastern Washington (Franklin and 
Dyrness, 1973) and is therefore subject to periodic 
drought. Most riparian habitat at the lake is 
associated with small streams and springs (Payne.et 
al. ,  1975). Riparian vegetation has established in 
areas of silt accumulation that are subject to only 
infrequent flooding. Dworshak Reservoir is 
bordered by approximately 2,250 acres of riparian 
vegetation. The primary riparian association along 
the reservoir includes red alder/maidenhair fern 
(Adiantum sp.) {Asherin and Orme, 1978). 
Riparian vegetation along Brownlee Reservoir 
includes communities dominated by willow, 
creeping wildrye (Elymus triticoides) on islands at 
the upper end of the reservoir, limited distribution 
of cattail (Typha sp. ), and cottonwood around 
shallow bays. 

Emergent wetlands are associated with the project 
reservoirs along the lower Columbia River and the 
lower Snake River. These wetlands generally 
occur where drainage from adjoining slopes is 
interrupted by railroad or highway embankments, 
or agricultural activities. In general, wetland 
vegetation consists primarily of rushes, sedges, and 
cattails. The lower Columbia River is bordered by 
approximately 1 ,500 acres of emergent wetlands. 
Wetlands are most abundant at McNacy and John 
Day and least abundant at Bonneville. Lower 
Snake River wetlands are limited to approximately 
1 16 acres, and range from 4 acres at Lower 
Granite to 87 acres at Lower Monumental. 

Lake Roosevelt lacks extensive wetland areas. 

Wetlands dominated by reed canacygrass 
(Calamagrostis sp.) are limited, but occur primarily 
in the northern portion of the reservoir where 
moisture is more abundant (Payne et al. ,  1975). 
Wetland vegetation in the vicinity of Dworshak 
Reservoir consists of approximately 72.5 acres of 
the deciduous scrub-shrub type. Wetland habitat 
associated with Brownlee Reservoir is limited to 
shallow bay areas at the upper end of the reservoir 
and is characterized by sparse amounts of cattails 
(BPA, 1985). Detailed plant lists are available for 
each of these reservoirs (Asherin and Orme, 1978; 
BPA, 1985). 

Collectively, the four lower Columbia River 
projects contain approximately 3,700 acres of 
embayments and associated habitats. Backwater 
areas are most abundant at John Day and least 

ACOE/02-08-93/03816A· 

• 

• 

• 



• 

• 

• 

abundant at McNary. The lower Snake River 
projects collectively contain about 328 acres of 
backwater habitats. 

There are many wildlife management units on the 
Corps projects. Four designated wildlife 
management sites occur along John Day, 
Bonneville, and The Dalles pools and are managed 
by the Oregon Department of Fish and Wildlife. 
Five additional areas totaling over 4,500 acres 
occur on the McNary Pool and are managed by the 
Corps as HMUs (Sather-Blair et al. ,  1991). Many 
additional HMUs are located on the lower Snake 
River Pools, including 760 acres of irrigated 
habitat. These areas provide essential habitat for 
numerous plants and wildlife. These HMUs are 
irrigated with surface water from·the project 
reservoirs and depend on high pressure irrigation 
systems to continue vegetative growth. The 
irrigated HMUs at each of the project dams have 
been planted extensively with trees, shrubs, 
herbaceous plants to establish habitat for various 
wildlife species. 

WildiHe 

The project reservoirs on the Columbia, Snake, and 
Clearwater rivers provide essential habitat for 42 
reptile and amphibian species, 263 bird species, 
and 8 1  mammal species (Payne et al. ,  1975; Tabor, 
1976; Lewke and Buss, 1977; Asherin and Orme, 
1978). Wildlife that typically use riparian and 
wetland areas associated with the project areas can 
be divided into seven main groups: waterfowl, 
raptors, upland game birds, aquatic furbearers, big 
game, other wildlife groups, and threatened and 
endangered species (Asherin and Claar, 1976; 
Tabor, 1976; Asherin and Orme, 1978). 

Waterfowl. Wintering waterfowl are probably the 
most abundant wildlife resource on the Columbia 
and Snake rivers. Resident, breeding waterfowl 
numbers are generally low except for Canada geese 
(Branta canadensis), which occur throughout the 
project area, and various duck species. Other 
common species include mallard (Anas 
platyrhynchos), northern pintail (A. acuta), 
American wigeon (A. americana), green-winged 
teal (A. crecca), common merganser (Mergus 
merganser), and scaup (Aythya sp.). Fourteen-plus 
species of ducks with an annual production of 
2,000 to 2,500 young occur in John Day Pool 

ACOE/02.08-93/03816A 

DESCRIPTION OF 
ExiSTING ENVIRONMENT 2 

(Tabor, 1976; personal communication, J. T. 
Annear, U.S. Fish and Wildlife Service, Umatilla 
National Wildlife Refuge, 1983). 

Raptors. The osprey (Pandion haliaetus), 
northern harrier (Circus cyaneus), and bald eagle 
(Haliaeetus leucocephalus) are directly associated 
with riparian or wetland areas in the reservoirs. 
Cliffs and large trees along river banks typically 
support diverse raptor populations, including the 
golden eagle (Aquila chrysaetos), prairie falcon 
(Falco mexicanus) (Payne et al.,  1975; Asherin and 
Claar, 1976; Tabor, 1976), Swainson's hawk 
(Buteo swainsoni), red-tailed hawk (B. 
jamaicensis), great homed owl (Bubo virginianus), 
northern pygmy owl (Glaucidium gnoma) (Payne et 
al. ,  1975; Asherin and Orme, 1978), American 
kestrel (F. sparverius), common bam-owl (Tyto 
alba), western screech owl ( Otus kennicottii), 
long-eared owl (Asio otus), short-eared owl (A. 

jl.ammeus), and northern saw-whet owl (Aegolius 
acadicus). 

Upland Gamebirds. Riparian and wetland areas 
associated with the project reservoirs provide 
habitat for at least 12 species of upland game birds, 
including wild turkey (Meleagris ga/.lopavo), ruffed 
grouse (Bonasa umbellus), ring-necked pheasant 
(Phasianus colchicus), mourning dove (Zenaida 
macroura), chukars (Alectoris chukar), California 
quail (Lophortyx califomicus), gray partridge 
(Perdix perdix), and common snipe (Ga/.linago 
gallinago) (Tabor, 1976; Asherin and Orme, 1978). 

Aquatic Furbearers. Aquatic furbearers in the 
project reservoirs include muskrat (Ondatra 
zibethicus), beaver (Castor canadensis), river otter 
(Lutra canadensis), and mink (Mustela vison). 
These species depend on riverine areas, 
embayments, ponds, tributaries, and riparian forests 
for den sites and foraging areas. 

Big Game. Black-tailed (Odocoileus hemionus 
columbianus) and mule deer (0. h. hemionus) are 
the most common big game species inhabiting the 
project area (Tabor, 1976). Black-tailed deer occur 
from The Dalles Pool downstream while mule deer 
are found upstream throughout most of the 
remaining project area (McKern, 1976). Colum
bian white-tailed deer ( 0. leucurus) occur along the 
lower Columbia River, mostly below Bonneville 
Dam. Idaho white-tailed deer ( 0. v. ochrourus) 
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are relatively common in the riparian zones of the 
upper Columbia River from Grand Coulee Dam 
upstream and along the Snake and Clearwater 
rivers. Idaho white-tailed deer are the most 
common big game species inhabiting the shoreline 
regions of Dworshak Dam (Asherin and Orme, 
1978). Roosevelt elk (Cervus elaphus roosevelt�.) 
follow a distribution in the project area similar to 
black-tailed deer, while Rocky Mountain elk (C. e. 
canadensis) occur largely in the Clearwater 
drainage, the Snake River System upstream from 
the confluence of the Clearwater River. Elk and 
white-tailed deer use Dworshak for winter range 
and some elk use part of the upper reservoir area 
for calving. An isolated herd of elk occur along 
the steep slopes upstream of John Day Dam on the 
Oregon side, and approximately 150 animals were 
observed wintering along Wanapum Reservoir of 
the upper Columbia River (McKern, 1976). Elk 
also occur along Lake Roosevelt (Payne et al., 
1975). Bighorn sheep (Ovis canadensis) and 
mountain goats (Oreamnos americanus) inhabit the 
upper slopes of the Snake River below Hell's 
Canyon Dam. 

The major large caniivores in the Columbia/Snake 
project area are the black bear (Ursus americanus) 
and the mountain lion (Felis concolor) . Black 
bears typically occur in the forested regions of the 
project area, especially the coastal range reaches of 
the lower Columbia, the Clearwater drainage, the 
Hell's Canyon portion of the Snake River, along 
Lake Roosevelt, and the upper Columbia River 
near the Canadian Border (McKern, 1976; Payne et 
al. ,  1975). Mountain lions are found in the upland 
habitats above Bonneville Reservoir, through Hell's 
Canyon to Brownlee Reservoir, and along the 
Clearwater River but are not common (McKern, 
1976). 

Other Wildlife. The project reservoirs also 
provide essential habitat for numerous reptiles, 
amphibians, small mammals, bats, colonial nesting 
birds, shorebirds, and songbirds (Asherin and 
Claar, 1976; Tabor, 1976; Asherin and Orme, 
1978). 

Shallow-water areas, embayments, shorelines, 
riparian areas, and wetlands associated with the 
project reservoirs provide important foraging and 
nesting habitat for shorebirds and colonial birds. 
These species include great blue herons (Ardea 
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herodias), black-crowned night herons (Nycticorax 
nycticorax), California gulls (Larus atricilla), 
ringed-billed gulls (L delawarensis), Forster's 
terns (Sterna forsten), Caspian terns (S. caspia), 
double-crested cormorants (Phalacrocorax auritus), 
pied-billed grebes (Podilymbus podiceps), killdeer 
(Charadrius vociferus), spotted sandpipers (Actitis 
macularia), and white pelicans (Pelecanus 
erythrorhynchos). 

A number of insectivorous species of various birds 
including woodpeckers, warblers, flycatchers, 
common nighthawks (Chordeiles minor), and small 
mammals, including bats and shrews, inhabit 
riparian and wetland areas in substantial numbers. 
Cliff swallows (Petrochelidon pyrrhonota), a 
colonial nesting species, are abundant at various 
dams where they construct their nests on the 
structures. Bank swallows (Riparia riparia), 
another colonial nesting species, nest in abundance 
at Grand Coulee and Chief Joseph projects. 

Threatened and Endangered Species. The 
bald eagle and peregrine falcon (Falco peregrinus) 
are the only species potentially occurring in the 
Columbia-Snake River System that were identified 
by the FWS as Federally listed threatened or 
endangered. 

2.6.2 Kootenai and Flathead Rivers 

This section presents additional information not 
included in the 1992 OAIEIS about terrestrial 
ecology for the Flathead and Kootenai River 
Systems of Montana, including vegetation and 
wildlife. 

Vegetation 

The riparian zones along the free-flowing river 
systems can be characterized as deciduous shrub 
and deciduous tree communities with black 
cottonwood (Populus trichocarpa) as the primary 
tree species (BPA, 1984a,b). The Lake Koocanusa 
and Hungry Horse reservoirs are largely void of 
well-established riparian zones and backwater areas 
because of fluctuating waters levels. The 36 
islands (totaling 324 acres) that occur in Hungry 
Horse Reservoir support conifer and upland shrub 
habitats. Vegetation communities adjacent to both 
reservoirs are also dominated by mixed conifer 
forests composed mostly of Douglas-fir, ponderosa 
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pine, western larch (Larix occidentalis), and spruce 
(Picea spp. ). 

Wildlife 

The Flathead and Kootenai rivers support the 
variety of wildlife typical of other Columbia River 
headwater systems. However, because of the river 
systems' proximity to boreal Canada, Glacier 
National Park, and the Bob Marshall Wilderness 
Area, several large mammal species absent in other 
Columbia River Basin drainages are found here, 
including gray wolves (Canis lupus), grizzly bears 
(Ursus arctos horibilus), and moose (Alces alces). 
These and other dominant wildlife, especially those 
associated with riparian, riverine, and reservoir 
systems, are addressed below. 

Waterfowl. Key waterfowl inhabiting the Flathead 
and Kootenai rivers include the Canada goose, 
mallard, wood duck (Aix sponsa), Barrow's 
goldeneye (Bucephala islandica), common 
goldeneye (B. clangula), common merganser, and 
harlequin duck (Histrionicus histrionicus). 
Approximately 215 Canada goose nest attempts 
were documented in 1987 in the northern and 
southern Flathead Valleys, including Flathead Lake 
(Mackey et al. ,  1987; Casey and Wood, 1987). An 
unknown but probably viable population of Canada 
geese nests along the Kootenai River and adjacent 
small ponds and lakes. Cavity-nesters, such as the 
goldeneyes, wood duck, common merganser, and 
harlequin duck, probably nest in cottonwoods along 
both river systems. Joslin (1978) noted the 
presence of harlequin ducks in the vicinity of 
Kootenai Falls. The common loon ( Gavia immer) 
is listed as a sensitive species in the Kootenai and 
Flathead National Forests, and approximately six 
loons have been sighted on Lake Koocanusa, 
although no nests have been documented due to 
unsuitable habitat (personal communication, Dennis 
Flath, Montana Department of Fish, Wildlife, and 
Parks, August 31 ,  1992; personal communication, 
Don Skarr, Montana Department of Fish, Wildlife, 
and Parks, September 2, 1992). 

Geese, mallards, goldeneyes, and mergansers 
probably use Lake Koocanusa and Hungry Horse 
reservoirs for resting; however, the lack of 
established aquatic vegetation in the littoral zones 
limits food availability compared to natural lakes in 
the region (BPA, 1984a,b). Shoreline habitats 
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along both reservoirs are unsuitable for waterfowl 
brood rearing because of the fluctuating water 
levels (BPA, 1984a,b). 

Raptors. Of the raptors occurring along the 
Flathead and Kootenai rivers, osprey, bald eagles, 
and barred owls (Strix varia) are most likely to be 
affected by lowered reservoir elevations or changes 
in the riparian zones. In 1983, approximately 15 
nesting pairs of osprey used Hungry Horse 
Reservoir and a "large number" of nests were 
observed at Lake Koocanusa (BPA 1984a,b). 
Additionally, 58 active osprey nests were located in 
the northern Flathead Valley in 1985 (Casey and 
Wood, 1986). Barred owls are an indicator species 
for riparian communities dominated by cottonwood 
trees on the Kootenai and Flathead National 
Forests. The Cooper's hawk (Accipiter cooperi.J) is 
also an important raptor of the riparian deciduous 
tree community. Although not considered riparian 
obligates, the flammulated (Otusjlammeolus) and 
boreal owls (Aegolius funereus) are two local 
species listed as "sensitive species" by the U.S. 
Forest Service because their viability is of concern 
in this region. Bald eagles are addressed further in 
the section on threatened and endangered species. 

Upland Gamebirds. The upland gamebird 
species most likely to be affected by changes in the 
riparian zone is the ruffed grouse, an inhabitant of 
deciduous tree and shrub communities. Blue 
grouse (Dendragapus obscurus) and Franklin's 
grouse (Canachites canadensis) also occur in the 
Flathead and Kootenai drainages but are more 
restricted to the coniferous forest zones. A 
remnant population of Columbian sharp-tailed 
grouse (Pediocetes phasianellus columbianus) 
occurs at Tobacco Plains east of Lake Koocanusa 
(Bown, 1980) and is currently the focus of a 
mitigation program for Libby and Hungry Horse 
dams (Cope, 1992). 

Aquatic Furbearers. Aquatic furbearers occur 
downstream of the Lake Koocanusa and Hungry 
Horse reservoirs. They include beaver, muskrat, 
river otter, and mink. Beaver distribution is 
strongly associated with the presence of 
cottonwoods in riparian zones, while muskrats, 
river otters, and mink are particularly abundant in 
embayments, sloughs, and other backwater areas. 
The use of Lake Koocanusa and Hungry Horse 
reservoirs by these species is believed to be low 
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because the fluctuating water levels hinder 
establishment of preferred foods for beaver and 
muskrats and expose denning sites for all species 
during periods of lowered pool elevation (BPA, 
1984a,b). 

Big Game. The most common big game species 
occurring along or near the Flathead and Kootenai 
River Systems include mule deer, white-tailed deer, 
and elk. Elk are the principal ungulate species in 
the vicinity of Hungry Horse Reservoir and white
tailed deer are the most common in the bottomlands 
of the Kootenai River near Libby Dam. Mountain 
lions (Felis concolor), black bear, and grizzly bear, 
which is federally listed as threatened, also occur in 
both river systems. Additionally, moose and 
bighorn sheep ( Ovis canadensis) occur along the 
Kootenai River. The Ural-Tweed bighorn sheep 
herd, occupying the east face above Lake 
Koocanusa, was the focus of a major project 
intended to mitigate for sheep habitat loss created 
by the construction of Libby Dam (Y de and Olsen, 
1984; Yde et al. , 1986). 

Other Wildlife. Bobcat (Lynx rufus), lynx (L. 
canadensis), fisher (Martes pennantz), and pine 
marten (M. americana) are key forest carnivores 
inhabiting the Flathead and Kootenai River 
drainages. While lynx and fishers are generally 
found in the upland conifer zones, timbered 
bottomlands interspersed with fire-caused openings 
provide suitable habitat for bobcats and pine 
martens. The western big-eared bat (Plecotus 
townsendi) and northern bog lemming (Synaptomys 
borealis) are also listed by the Kootenai and 
Flathead National Forests as sensitive wildlife 
species. North bog lemmings generally occur in 
wet meadows and sphagnum bogs. North bog 
lemmings might be affected by fluctuating water 
levels where these habitats occur within riparian 
zones. 

Threatened and Endangered Species. Four 
species of wildlife inhabiting the Flathead and 
Kootenai River drainages are Federally listed as 
threatened or endangered. These species include 

. the bald eagle, peregrine falcon, grizzly bear, and 
gray wolf. Appendix D presents the Biological 
Assessments for the affected species. 

Currently, 16 bald eagle nesting territories occur on 
the Flathead River System from Hungry Horse 
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Reservoir downstream to Flathead Lake, and an 
additional 10 bald eagle nesting territories are 
known from the Kootenai River System, including 
Lake Koocanusa (personal communication, Dennis 
Flath, Montana Department of Fish, Wildlife, and 
Parks, August 31 ,  1992). The reservoirs and 
riverine systems also support concentrations of 
wintering bald eagles. Between SO to 100 transient 
bald eagles have been observed annually since 1988 
along Kikomun Creek (British Columbia), a spring 
tributary of Lake Koocanusa and spawning grounds 
for kokanee (Oncorhynchus nerka kennerlyi) 
(personal communication, Don Skarr, Montana 
Department of Fish, Wildlife, and Parks, 
September 2, 1992). 

The peregrine falcon, an endangered species, 
subsists primarily on avian prey and might forage 
in wetland and riparian. areas at or near Lake 
Koocanusa and Hungry Horse reservoirs. 
However, Flathead Lake is probably more 
attractive to transient falcons because of its greater 
abundance of waterfowl. A nest ·site, last active in 
1976, is located approximately 7 miles south of 
Hungry Horse Reservoir and might still be suitable 
for future occupancy. 

The grizzly bear is listed as a threatened species in 
Montana and occurs in both the Kootenai and 
Flathead River drainages. Both drainages lie within 
the Northern Continental Divide Ecosystem where 
an estimated 440 to 680 bears live (Dood et al. ,  
1986). Approximately 150 to 180 of these bears 
inhabit the Flathead River drainage, and the lower 
South Fork of the Flathead River supports one of 
the highest densities of grizzly bears in Montana 
(Jonkel, 1982; U.S. Forest Service, 1983), which is 
enhanced by its proximity to Glacier National Park 
and the Bob Marshall Wilderness Area. Fewer 
bears inhabit the Kootenai River drainage near 
Lake Koocanusa. Grizzly bears appear to prefer 
animal prey, but will readily consume plants when 
animals are not available (Craighead and Mitchell, 
1982). Bottomlands and riparian zones are an 
important seasonal habitat for grizzly bears, 
especially in the fall when they provide soft mast 
(berries and cherries) and succulent vegetation as 
food. 

The Rocky Mountain gray wolf is listed as an 
endangered species and has apparently been re
colonizing northwestern Montana. Researchers 
recently estimated that 34 wolves in three packs 
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live in the North Fork of the Flathead River and 
Wigwam River drainages (Ream et al. ,  1990). The 
Wigwam River pack probably ranges to the east 
shore of Lake Koocanusa. Several individual 
wolves were sighted in the South Fork at or near . 
Hungry Horse Reservoir in the 1970s (Ream, 
1979). In Montana, wolves prey primarily on 
white-tailed deer, elk, moose, and mule deer (Ream 
et al. , 1989). 

2.7 GEOLOGY AND SOILS 

2. 7.1 Lower Columbia-Snake Rivers 

The study area spans five physiographic provinces: 
the Okanogan-Selkirk Highlands, the Columbia 
Basalt Plain, the South Cascade Range, the Rocky 
Mountains, and the Blue Mountains. 

The Okanogan-Selkirk Highlands consist primarily 
of granitic and metamorphic rocks with sedimentary 
rock. The bedrock geology of the Columbia Basalt 
Plain consists primarily of thick successions of 
basaltic lavas. Numerous basaltic formations are 
distinguished within these lavas, and they are 
generally known as the Columbia River Basalt 
Group (CRBG) (Galster and Sager, 1989). 

Before entering the Blue Mountains, the Snake 
River flows through a bedrock sequence of 
fine-grained lake and marine sediments that are 
susceptible to landsliding (BPA, 1985). The 
Clearwater River, in the vicinity of Dworshak 
Reservoir, flows through metamorphic and igneous 
rocks within the Rocky Mountain physiographic 
province (Corps, 1975). 

During the Quaternary period, repeated advances of 
the Lake Pend Oreille lobe of the Cordilleran ice 
sheet dammed the Clark Fork River and impounded 
glacial Lake Missoula. This lake released 
catastrophic floods numerous times during the late 
Pleistocene, scouring much of the surface of the 
Columbia Basalt Plain. The floods also overtopped 
glacial Lake Columbia at the site of the present 
Lake Roosevelt. Since retreat of the lake, over 700 
feet of lake sediments have been exposed along the 
banks of the reservoir. 

These floods eroded the river valleys and produced 
large deposits of river sediments (Baker et al. ,  · 
1987). These river deposits occur as scattered 
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terraces along the river valleys. The flood erosion 
also produced steep slopes that have undergone 
some retreat, producing steep, coarse-grained talus 
slopes along bedrock cliffs. All the Pleistocene and 
contemporary river and alluvial fan deposits consist 
of gravels and sands with minor amounts of silt and 
clay. 

During the Pleistocene glaciation, sea level was 
several hundred feet lower than it is today. The 
lower Columbia River eroded a deep canyon to 
reach the lower sea level, and this erosion created 
oversteepened slopes in the lower valley. 

Sedimentation within the reservoirs is dominated by 
river influx and wave-eroded materials, and 
landslides of various types occur along the 
reservoir shorelines. These landslides are generally 
within the surficial sediments, especially those that 
are somewhat poorly drained because of an 
admixture of finer-grained sediment. Some 
landslides involve the CRBG and its interbedded 
river and lake deposits (Sagar, 1989a, 1989b, 
1989c). Some of the larger landslides are currently 
immobile while others still move at slow rates 
(Sagar, 1989a). 

2. 7.2 Upstream Areas 

This section discusses conditions in the upriver 
portion of the study area. This includes primarily 
the terrain surrounding the Libby, Hungry Horse, 
Grand Coulee, Dworshak, and Brownlee storage 
reservoirs. 

Libby and Hungry Horse dams are both located in 
northwestern Montana in the Northern Rocky 
Mountain Province. They occupy river valleys 
originating in Canada. The terrain is characterized 
by high but weathered ranges separated by narrow 
valleys. Hungry Horse Reservoir is located almost 
entirely in glacial and alluvial deposits, but the dam 
is located in Paleozoic limestone (Erdmann, 1944). 
Libby Dam is located in Precambrian greenschist of 
the Belt supergroup. Wedge rock slides are present 
on the left abutment of the dam and undercutting of 
the rocks during construction of the dam triggered 
one slide (Voight, 1979). Four potential rockslides 
are present on the left bank near the dam (Voight, 
1979). The slides extend to the current drawdown 
zone; however, historical movement of a similar 
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slide appears to have been triggered by extreme 
precipitation, not water level fluctuation. 

Lake Roosevelt, behind Grand Coulee Dam, has 20 
major slide areas along its perimeter. These slides 
areas originate in the lacustrine clay, silt, and sand 
that are part of ancient landslides. When glacial 
Lake Columbia drained during the end of the 
Pliestocene, the associated lake beds became highly 
subject to slumping. These ancient slides are being 
mobilized by fluctuating water levels of Lake 
Roosevelt. Many slides are directly linked to either 
maximum drawdown events or to spring refilling of 
the lake (BoR, 1969). 

Brownlee Reservoir has significant potential for 
slope failure under existing flow operations. The 
main impact is from rapid drawdown decreasing 
stability of existing landslide area when the buoyant 
force of the water is removed (BPA, 1985). 
Numerous slides are present along the perimeter of 
the reservoir. One large slide exists at the mouth 
of the Powder River and is capable of damming 
that drainage. 

Dworshak Reservoir is flanked by several 
potentially unstable areas (Corps, 1975). The areas 
consist of semi-consolidated shales and deep clay 
deposits. Some of these areas are active and 
continue to slowly move, (personal communication, 
R. Colgan, Project Manager, Dworshak Dam, 
Orofino, Idaho, August 17, 1992). One currently 
active area is located at river mile (RM) 32 near 
Falls Creek. The slide areas are up to 2 acres in 
size. In addition, much of the lakeshore is in 
granitic soils, which are highly erodible, especially 
at steep angles on long slopes. Shoreline sloughing 
was a common occurrence during the first few 
years of dam operation and was expected to 
stabilize with time, assuming no great change in 
water level fluctuations (Corps, 1975). 

2.8 AIR QuALITY 

The air quality of the Columbia River System study 
area varies widely because it is influenced by local 
air pollution sources, local meteorology, and local 
topography. In general, the area is relatively arid 
in the summer and early fall, and disturbance of 
surface silt and sand can generate high localized 
particulate matter concentrations. 
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The air quality in the Columbia and Snake River 
basins generally continues to meet ambient air 
quality standards designed to protect public health 
and welfare. The exceptions to attainment continue 
to be isolated areas with specific sources of concern 
to the air pollution agencies. These exceptions 
include Wallula, Washington at the confluence of 
the Snake and Columbia rivers, where agricultural 
activities and paper production generate fine 
particulate matter concentrations exceeding ambient 
standards. 

Although newly exposed sediments can generate 
objectionable odors as organic materials decay, the 
EPA has chosen not to set allowable odor limits 
because no human health hazard has been identified 
with ambient concentrations . of commonly occurring 
odorous substances. 

The system produces enormous electrical 
generation, so any potential loss of generation could 
ultimately be replaced by nuclear plants or by 
burning additional fuels in thermal powerplants in 
the region. The existing air quality near the 
thermal plants is acceptable based on standards to 
protect human health and welfare. These standards 
are applicable to power plant emissions for sulfur 
dioxide, nitrogen dioxide, carbon monoxide, 
particulate matter, lead, and hydrocarbons, which 
can lead to ozone formation. 

2.9 TRANSPORTATION 

The Columbia and Snake rivers directly provide 
water transportation while the adjacent river valley 
is used as a land transportation corridor. The 
Columbia-Snake Inland Waterway is a 465-mile
long water highway formed by the eight mainstem 
dams on the lower Columbia and Snake rivers and 
provides navigation access from the Pacific Ocean 
to Lewiston, Idaho. The transportation system 
consists of navigation channels and locks, port 
facilities, and shipping operations. The channels 
are maintained at authorized dimensions by the 
Corps, and locks on the .mainstem dams provide 
hydraulic· lifts for barge access. Six barge 
companies operate approximately 40 tow boats and 
175 barges. Fifty-four port facilities and shipping 
operations provide transportation for agricultural 
and timber products. 
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Upstream navigation for recreation is common. ., 
Many private boaters with several types of 
motorized and nonmotorized pleasure crafts and 
commercial tour guides use the mid-Columbia 
reservoirs, the Snake and Clearwater rivers above 
Lower Granite and Dworshak: reservoirs, and the 
three reservoirs (Brownlee, Oxbow, and Hells 
Canyon) of the Hells Canyon Complex. 

Another specific commercial use of affected project 
waters for navigation is transporting logs at 
Dworshak. Dworshak: Reservoir is used to 
transport approximately 20 million board-feet per 
year of logs. 

The grain-growing areas of Washington, Oregon, 
Idaho, and Montana are areas potentially affected 
by the proposed flow measures. These areas are 
served by the Burlington Northern Railroad, the 
Union Pacific Railroad, and several shortline 
operations, such as the Camas Prairie Railroad and 
the Montana Rail Link. 

Rail line abandonment has occurred extensively in 
the Northwest, particularly in Washington and 
Idaho. The Palouse region of Washington and 
Idaho has been most affected by abandonment. 
Washington lost 1,557 miles of track, and a 
number of other rail segments are candidates for 
abandonment. Since 1976, Idaho has also had 
abandonment of 542 miles of track. 

The highway network serving the study area 
includes interstate and Federal, State, and county 
highways. Interest primarily centers on routes that 
could be affected by potential diversion of 
oommodities from barge transportation. See Table 
2.9-3 in the 1992 OA/EIS for a breakdown of 
primary and secondary highways. 

2.1 0 AGRICULTURE 

There are about 2.9 million acres of cropland in the 
15-oounty study area, of which approximately 
720,900 acres are irrigated (Corps et al. ,  1992). 
An estimated 380,000 acres (about 53 percent) of 
the irrigated cropland is irrigated with water drawn 
from the eight lower Columbia and Snake River 
pools and Brownlee Reservoir. 

The two primary irrigated crops are hay and wheat, 
valued at $200 to $550 (in 1991 dollars) per acre 
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per year, respectively. Potatoes and other 
vegetable row crops grown in the area are valued at 
$1 ,500 to $3,800 per acre per year. These and 
other crops produced through irrigated farming are 
sold to markets throughout the.country and provide 
substantial revenue to the region. Total value of 
crops produced from irrigated lands in the study 
area exceed $263 million. In addition, the farm 
operations benefit from the relatively inexpensive 
power provided by the Columbia-Snake River 
System hydroelectric projects, spending an average 
$15 per acre per year for electricity to operate 
irrigation pumps. 

2.1 1 ELECTRIC POWER 

The Columbia-Snake River System has been 
heavily developed for hydroelectric power 
generation. The coordinated Columbia-Snake River 
System, the integrated system of 30 Federal 
hydroelectric projects in the Columbia River Basin 
operated by the Corps and BoR, has a total 
installed generating capacity of approximately 
21,700 megawatts (MW) (Corps, 1984). Actions 
to modify flows on the Snake and Columbia rivers 
would have implications throughout the coordinated 
Columbia"'Snake River System as well as for other 
hydroelectric facilities owned by public and private 
utilities. 

All 10 dams that might be directly or indirectly 
affected by the proposed flow measures have 
hydroelectric facilities and provide a total installed 
capacity of 14,530 MW. The combined capacity of 
the 9 Federal projects represents about two-thirds 
of the overall capacity of the coordinated 
Columbia-Snake River System. Including 
Brownlee, the total project capacity is equivalent to 
about 40 percent of all hydroelectric resources in 
the Columbia River Basin. 

2.1 2 RECREATION 

The rivers, reservoirs, and adjacent land areas 
included within the scope of the SEIS are regionally 

· important recreational resources that offer a wide 
variety of activities. A total of about 150 sites 
offer water-based recreational activities including 
boating, swimming, fishing, water skiing, and wind 
surfing. Many sites provide boat ramps, docks, 
marinas, campgrowi.ds, and day-use areas with 
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developed swimming, camping, and picnicking 
facilities. These sites typically have paved launch 
lanes and parking areas, restrooms with running 
water, retail and service concessions, landscaping, 
and irrigated lawn areas. 

The projects generally are heavily used for 
recreational purposes, typically with a total of about 
14 million annual recreation visits reported on the 
1 1  study area pools during the period of 1989 to 
1990. Visitation levels ranged from a high of 
about 3 million recreation visits per year at 
Bonneville to a low of 84,000 annual recreation 
visits at Lower Monumental. 

The following material supplements the information 
on baseline conditions that was presented in the 
1992 OAIEIS. This section presents additional 
information concerning the Clearwater River and 
new information about Libby and Hungry Horse 
reservoirs and their associated downstream reaches. 

2.12.1 Clearwater River 

The segment of the Clearwater River examined in 
this SEIS is between the confluence of the main 
stem of the Clearwater with the North Fork and the 
confluence of the main stem with the Snake River 
near Lewiston, Idaho. The North Fork flows from 
the Dworshak Project, which is located 
approximately 2 miles upriver from the confluence. 

The Clearwater River is an important local and 
regional recreational resource. The river is well 
known for steelhead fishing from the fall through 
early spring (Krumpe, 1987). During the summer, 
recreationists use the river and its adjacent land for 
a variety of activities ranging from trout fishing to 
camping. The Clearwater River is readily 
accessible from communities in eastern Washington 
and northern Idaho. U.S. Highway 12 offers 
access to the southern side of the river and a series 
of dirt or gravel roads allow access to much of the 
northern side. 

Between Ahsahka and Lewiston, there are a 
number of existing, day-use-oriented recreational 
facilities on both banks of the river. All 19 
recreation sites on the Clearwater River between 
Ahsahka and Lewiston identified in the Clearwater 

2-40 

River Recreation Plan 's Inventory of Existing 
Conditions provide access to the river. Ten of the 
sites have boat ramps (Krumpe, 1987). 

Most of the recreational facilities along the 
Clearwater have been developed as sports access 
facilities by the Idaho Department of Fish and 
Game. In general, these facilities are very basic 
and only include a gravel parking area, trash 
receptacles, portable toilets, and a boat ramp. The 
number of vehicles that can be parked at sports 
access facilities ranges from approximately 5 to 
over 70. Other recreational sites along the river 
have been developed by the National Park Service 
(as part of the Nez Perce National Historic Park), 
Idaho Department of Transportation (Lenore Rest 
Stop), and the Corps. In addition to boat ramps 
and access trails to the river, other features 
available at recreational sites located adjacent to the 
river include picnic areas, undeveloped beaches, 
and interpretive signs. 

The majority (74 percent) of recreational users of 
the Clearwater River live in Idaho, and 37 percent 
of those come from local communities (Krumpe, 
1987). The remainder of users come from 
Washington (10 percent), Montana (9 percent), and 
other states. 

Steelhead fishing, the most important recreational 
activity on the Clearwater River in terms of 
numbers of participants, is concentrated from the 
confluence of the North Fork to Lewiston (Krumpe, 
1987). Edwin Krumpe of the University of Idaho 
interviewed Clearwater recreationists during a 
12-month period for the Steelhead Impact 
Committee's wclearwater Recreation Survey. " The 
survey's findings indicated that usage closely 
follows the steelhead season, which occurs from 
October through April. The survey also indicated 
that the most popular season for recreation was 
during the fall, between September and November. 
During those months, there were an estimated 
1 19,600 users, representing 35 percent of the 
estimated annual usage. Winter, the second most 
popular season, had an estimated 90,800 recreation
ists (28 percent of the estimated annual number) 
using the river from December through February. 
Spring, between March and May, was the third 
most popular season with an estimated 82,100 users 
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(24 percent of estimated annual users). Use 
dropped off dramatically during the summer, the 
only time when there is no steelhead season. The 
summer usage was estimated at 44,300 recreation
ists (13 percent of annual usage). During the warm 
months, activities such as swimming, sunbathing, 
floating, picnicking, fishing for trout and bass, and 
sightseeing are popular. Fish,U:J.g activity during the 
summer is expected to increase if a spring chinook 
salmon season is established (Krumpe, 1987). 

2.12.2 Ubby/Kootenai River 

Lake Koocanusa is located on the Kootenai River, 
in the extreme northwest comer of Montana and 
southeastern comer of British Columbia, Canada. 
The U.S. portion of the reservoir is entirely 
contained within the Kootenai National Forest. The 
project location is fairly remote, but accessible 
from regional population centers. It is 
approximately 50 miles west of Kalispell, Montana; 
130 miles northwest of Missoula, Montana; and 
160 miles east of Spokane, Washington. The upper 
end of the reservoir is approximately 20 miles 
southeast of Cranbrook, British Columbia. Lake 
Koocanusa is an important regional recreational 
resource on both sides of the U.S.-Canadian 
border. There are over 15 developed recreational 
sites on both sides of the border and a number.of 
dispersed sites (Figure 2. 12-1). The U.S. Forest 
Service manages 10 developed and 9 dispersed 
sites. Features found at the U.S. Forest Service 
facilities include developed and dispersed 
campgrounds, picnic areas, fishing access points, 
boat ramps, and swimming beaches. 

Lake Koocanusa Resort and Marina is located 
approximately 6 miles upstream from Libby Dam. 
This resort is privately managed and has a special
use permit from the U.S. Forest Service. It has 
features that include moorage slips, rental cabins, a 
cafe-bar-<:<>nvenience store, rental boats, and a 
service shop. Mariners Haven Marina and Resort 
Campground, located at Rexford, Montana, is also 
a full-service campground and marina and provides 
overnight and day-use facilities. 

The Corps manages a visitors center, viewpoints, 
observation tower, fishing access site, boat 
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moorage, and a day-use area featuring 47 picnic 
sites. 

In the Canadian section of the reservoir, there are 
two provincial parks located adjacent to the 
reservoir: Wardner and Kikomun Creek. 
Kikomun Creek Provincial Park is the more 
developed of the two and has a boat ramp and 
campground. Both have picnic areas and 
swimming beaches. Koocanusa Marina and 
Campground, the largest private facility on the 
Canadian side of the lake, has a marina and over 
200 campsites. 

Recreational activities at Lake Koocanusa are water 
oriented. Fishing is perhaps the most popular 
activity, with 45 percent of all visitors reporting it 
and related activities as their primary recreational 
activity (Corps, 1985). A factor in the reservoir's 
popularity is that the U.S. portion is open

. 
to fishing 

year-round. Most anglers fish during the spring 
and summer from boats; however, ice fishing 
occurs during the winter. In the Canadian section 
of the reservoir and near creek mouths and large 
bays, anglers often fish from shore (Corps, 1985). 
Popular fish include cutthroat and rainbow trout, 
kokanee, Rocky Mountain whitefish, and burbot. 

Other recreational activities at Lake Koocanusa 
include picnicking, swimming, sightseeing, power 
boating, sailing, canoeing, camping and hiking. 
Swimming and picnicking were the second most 
popular activities, with 25 percent of recreationists 
surveyed reporting the two activities to be their 
primary activity while at the reservoir (Corps, 
1985). Swimming is particularly popular with 
residents from libby, Eureka, and Rexford. 

In 1991, total visitation of U.S. Forest Service 
facilities at Lake Koocanusa was 2,427,800 vjsitor 
days (memorandum from Jeffrey White, U.S. 
Army Corps of Engineers, Seattle District, to Steve 
Foster, U.S. Army Corps of Engineers, Seattle 
District, August 14, 1992). In addition, there were 
an estimated 188,800 recreation visits at Corps 
facilities, and 195,000 people drove by the project. 
Use of Canadian facilities added 466,500 recreation 
visits for an estimated system total of 3,278,000 
recreation visits in 1991. Use in the U.S. portion 
of the reservoir has been much higher than in the 
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Canadian portion, but the percentage of Canadian 
use is increasing. In 1991,  Canadian use 
represented approximately 15 percent of all use as 
compared to 5 petcent in 1984. Visitation patterns 
at Lake Koocanusa can be directly tied to the 
fishing success of the kokanee. In 1985, Lake 
Koocanusa had an exceptionally good kokanee 
season and visitation was up significantly. 
However, the kokanee declined in the late 1980s 
and so did visitation. Currently, the kokanee 
population is improving again, as are Corps 
visitation figures. 

Although there are no site visitation numbers 
available for 1991,  1984 usage data can be used as 
an indicator of relative use among project facilities. 
In 1984, the most popular facilities at the reservoir 
were recreational facilities that had a variety of 
features allowing water access and that were 
relatively close to towns. The sites used the most 
(in terms of recreation visits) were Rexford Beach 
(200,200 recreation visits), Peck Gulch (133,400 
recreation visits), Lake Koocanusa Resort (35,700 
recreation visits) and McGillivray (35,000 
recreation visits). When use at dispersed sites was 
added together in 1984, the amount of use was 
relatively high (125,500 recreation visits). 

Recreation at Lake Koocanusa is. primarily summer 
oriented. Approximately 85 percent of the 
recreational use of the reservoir occurs during July, 
August, and September (Corps, 1985). 

Approximately one-half of the recreational users of 
Lake Koocanusa are from Montana, 65 percent of 
which are from Flathead or Lincoln counties 
(Corps, 1985). Out-of-state visitors tend to come 
from Idaho, eastern Washington, or British 
Columbia and Alberta. Recreationists can be 
categorized into two main groups: nonresident 
anglers without children who stay in campgrounds 
between 1 week and 2 months, and local residents 
who fish, picnic, and swim for the day or camp for 
the weekend. 

The Kootenai River below libby Dam has 
developed into an excellent rainbow trout fishery 
with success rates that are comparable to the best 
blue-ribbon streams in Montana. Although fishing 
is frequently restricted by water-level fluctuations 
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caused by hydropower peaking at the dam, it is far 
superior to that which existed in the free-flowing 
river prior to the dam. In recent years, a large, 
but underused, whitefish population has developed 
in the river, and this population is assumed to be a 
factor in the somewhat smaller rainbow trout sizes 
now characterizing the catch. 

Downstream of libby Dam, the Kootenai River 
follows a free-flowing meandering course, dropping 
about 5 feet per mile. Nine miles west of the town 
of libby, Montana, the river passes over scenic 
Kootenai Falls, which forms a natural barrier to 
upstream fish migration. 

2.12.3 Hungry Horse/Flathead River 

Hungry Horse Reservoir is located within the 
Flathead National Forest on the South Fork 
Flathead River, approximately 25 miles northeast of 
Kalispell, Montana. . The dam is approximately 3 
miles south of U.S. Highway 2 and 15 miles 
southwest of the west entrance to Glacier National 
Park. Glacier National Park receives heavy 
visitation. In 1991,  2 ,%1 ,000 visitors were 
reported at the park. Of those, 368,000 entered 
through the west park entrance at West Glacier 
(personal communication, L. Nommensen, 
Secretary of the Superintendent, Glacier National 
Park, West Glacier, Montana, September 24, 
1992). 

With the exception of the visitors center near the 
dam, which is managed by the BoR, all visitor and 
recreational facilities at Hungry Horse Reservoir 
(Figure 2. 12-2) are managed by the U.S. Forest 
Service. This includes 13 developed facilities and 
1 1  dispersed sites that ring the lake and offer 
picnicking, camping, and water access via 
swimming beaches and boat ramps. Recreational 
facilities along the reservoir can be reached by the 
road that circles almost the entire lake. 

Sightseeing is the most popular activity at Hungry 
Horse; 68 percent of users surveyed reported . 
sightseeing in the area (Ben-Zvi, 1990). Other 
popular recreational activities and the percentage of 
users participating in those activities include: 
picnicking (37 percent), RV camping (34 percent), 
boating (33 percent), fishing from boats 
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(3 1 percent), swimming (3 1 percent), bank fishing 
(26 percent), hiking (24 percent), tent camping (21 
percent), forest-products gathering (13 percent), 
and water skiing (12 percent) (Ben-Zvi, 1990). 

As mentioned above, fishing at Hungry Horse and 
on the Flathead River System is popular. Game 
species include bulltrout, westslope cutthroat trout, 
mountain whitefish, brook trout, kokanee, rainbow 
trout, and lake trout (Ben-Zvi, 1990). In addition 
to fishing, innertube floating and canoeing are 
common recreational activities. 

Approximately 50 percent of the recreationists at 
Hungry Horse Reservoir live within a 50-mile 
radius of the project. One-half of those come from 
Kalispell and Whitefish and the other half live in 
smaller, closer communities (Ben-Zvi, 1990). 
Approximately 63 percent of the recreational 
visitors come specifically to Hungry Horse as their 
primary destination. The remaining 37 percent 
reported that Glacier National Park was their prime 
destination and that they were visiting Hungry 
Horse for the day. If they camped at Hungry 

· Horse, it was generally because overnight facilities 
at Glacier National Park were full (Ben-Zvi, 1990). 

Sixty-four percent of visitors to Hungry Horse also 
engaged in recreational activities downstream on 
the Flathead River. Downstream recreational users 
were primarily local (85 percent) and lived within 
50 miles of the project (Ben-Zvi, 1990). Local 
recreationists generally recreated only for the day. 

Recreational use of the project between the years of 
1981 and 1989 ranged from 64,000 and 78,000 
recreation visits per year (with the exception of 
1988, when the reservoir level was at a record low) 
(Ben-Z vi, 1990). Typically, the recreation season 
at Hungry Horse begins during Memorial Day 
weekend and ends after Labor Day weekend (Ben
Zvi, 1990). 

The South Fork of the Flathead River begins in the 
Bob Marshall Wilderness Area approximately 70 
miles southeast of Hungry Horse Reservoir. The 
upper reaches of the river have been designated as 
part of the Federal Wild and Scenic River System. 
From a regional perspective, recreational use of the 
South Fork is relatively high. In 1985 there were 
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an estimated 100,500 recreation visits along the 
river in the section flowing through the wilderness 
and 50,200 recreation visits on the section outside 
the wilderness area (Flathead River International 
Study Board, 1988). Recreational activities along 
the river include fishing, boating, hiking, and 
camping. 

The mainstem of the Flathead River begins where 
the Middle and North Forks join. The mainstem 
continues approximately 10 miles to the junction of 
the South Fork and then flows through Columbia 
Falls and Kalispell before entering Flathead lake. 
Recreational activities along the mainstem are 
similar to those along the South Fork. Recreational 
use is high, but the total number of recreation visits 
is not known. A 1984 survey reported that there 
were 104,600 recreation visits at six State-owned 
fishing access sites along the mainstem (Flathead 
River International Study Board, 1988). Total usage 
would be expected to be higher. 

2.1 3 AESTHETICS 

The projects addressed in this SEIS are located in 
arid or semi-arid eastern Washington, eastern 
Oregon, or western Idaho and mountainous western 
Montana. In this generally dry region, water 
features attract much attention and are important 

· aesthetic resources. 

2.13.1 Lower Columbia River 

The lower Columbia River landscape unit extends 
from the Columbia Basalt Plain on the eastern end 
to the South Cascades physiographic province at the 
western end (Galster et al. ,  1989). The unit is 
characterized by the high, steep side walls of the 
Columbia Gorge. On the Oregon side, these walls 
have sheer cliffs, tree-covered slopes, and 
numerous waterfalls in the Bonneville area west of 
Hood River. East of Hood River, the landscape 
becomes more arid and passes from the Douglas
fir/Oregon white oak association to steppe (with 
and without sagebrush) vegetation zones (Franklin 
and Dymess, 1973; Payne et al. ,  1976). Land use 
along the lower Columbia River is varied and 
includes agricultural, forestry, recreational, port, 
industrial, fish and wildlife conservation, 
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residential, and commercial development. Visual 
and physical access to the unit is plentiful as a 
result of major state and interstate highways that 
follow the Columbia River, towns located adjacent 
to the river, and a number of recreational access 
points and parks. 

2.13.2 LOwer Snake River 

The lower Snake River passes adjacent to and 
through the Blue Mountains and Columbia Basalt 
Plain physiographic provinces (Galster et al. , 
1989). Vegetation includes the sluub steppe, 
Ponderosa pine, and Idaho white pine series 
(Franklin and Dymess, 1973; Daubenmire and 
Daubenmire, 1984). Upstream, the side walls of 
the river valley become steeper as the river passes 
through a high canyon that varies from 200 to 
2,000 feet deep. The steep, rugged buttes and 
canyon walls framing the river are the dominant 
landscape features of the unit. Land use in the unit 
is varied. Near and adjacent to the river are 
agricultural uses, port facilities, residential and 
recreational developments. 

2.13.3 Dworshak 

Dworshak Reservoir is located in the North Fork of 
the Clearwater River valley in the foothills of 
Idaho's Bitterroot Range. The reservoir winds its 
way through remote, hilly terrain covered with 
coniferous forests. Land uses adjacent to the 
reservoir include forestry, recreation, power 
generation operations, industry, fish and wildlife 
management, and public port; forestry is the 
primary use arid occurs on private and public land. 

2.1 3.4 Brownlee 

Brownlee Reservoir is located upstream from Hells 
Canyon National Recreation Area between the Blue 
Mountains in Oregon and the Seven Devils in 
Idaho. The sides of the narrow v-shaped canyon 
are extremely steep and high. The slopes are 
generally covered with grasses and sagebrush, and 
the steep canyon walls are the dominant landscape 
feature. Additional adjacent land use includes 
livestock grazing, ranching, recreation, and 
scattered rural residential (BPA, 1985). 
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2.13.5. Grand Coulee/Lake Roosevelt 

lake Roosevelt passes through the Okanogan 
Highlands and Columbia River Basin physio
graphic zones as it follows the ancient bed of the 
Columbia River north to Canada (Galster et al. , 
1989). The four major vegetation zones that are 
found along the terrain adjacent to Lake Roosevelt 
include steppes with and without sagebrush, 
Ponderosa pine forests, and a mixed zone of 
Douglas-fir, and grand fir (Franklin and Dymess, 
1973; Payne et al. ,  1976). Despite the buttes and 
steep mountainous terrain, the 0.5- to 1-mile-wide 
lake is Grand Coulee's dominant landscape feature. 

2.13.6 Ubby /Kootenai River 

Libby Dam (Figure 2. 13-1) is located on the 
Kootenai River in the extreme northwest comer of 
Montana in the Northern Rockies subdivision of the 
Rocky Mountains (Graf, 1987). Lake Koocanusa is 
wedged between the Purcell Mountains to the west 
and the Salish Mountains to the east. The dam is 
approximately 13 miles east of the town of Libby, 
Montana. At full pool, lake Koocanusa is 90 
miles long and extends 42 miles into British 
Columbia. This narrow, winding reservoir varies 
from approximately 0.5 to 2.5 miles wide. The 
pool fills the bottom of the Kootenai River valley, 
which for the most part is very steep and 
surrounded by peaks and ridges as much as 3,000 
to 4,000 feet higher than pool elevations. The 
rugged side slopes of the river valley are covered 
primarily with c:Oniferous forests. 

State Highway 37 follows the east side of the 
reservoir for over 20 miles. At Rexford, Montana, 
it turns east and connects with U.S. Highway 93. 
U.S. Forest Service roads follow nearly all of the 
west side of the reservoir. 

The Kootenai River flows south from Libby Dam 
approximately 3 miles, is joined by the Fisher 
River, and makes a sharp tum to the west. The 
river then flows in a west-northwest direction 
through the Purcell Mountains to the Idaho border 
and eventually into British Columbia. Approxi
mately 9 miles west of Libby, the river drops over 
Kootenai Falls, which are a regional attraction and 
have cultural significance for Native Americans. 
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Figure 2.13-1. Libby Dam and Lake Koocanusa. 

Between Libby and the river's junction with the 
Fisher River (approximately 15 miles), the river 
has cut a relatively narrow canyon. Through the 
canyon, the river is paralleled by State Highway 37 
on the north and the Burlington Northern Railroad 
tracks on the south. The steep slopes that flank the 
river rise over 2,000 feet above the river to peaks 
such as Vermiculite and Swede mountains. The 
river has a relatively gentle gradient between Libby 
Dam and Libby, losing approximately 100 feet in 
elevation in approximately 18 miles. As a result of 
the relatively gentle griulient, there are several 
areas of the river that have islands. 

Most of the area along the river between the dam 
and the town of Libby is national forest land and is 
largely managed for timber production, wildlife 
management, and recreation. Privately owned land 
occurs adjacent to the river near the town of Libby . 

ACOFJ02.{)8-93/03816A 

Vegetation on the hillsides adjacent to the river 
includes stands of coniferous trees such as 
ponderosa pine, western larch, and Douglas-fir. 
Riverside vegetation includes various species of 
riparian plants, with cottonwood being the most 
visually dominant. 

2.1 3.7 Hungry Horse/Flathead River 

The Hungry Horse Project (Figure 2. 13-2) is 
located on the South Fork Flathead River in 
northwestern Montana. The river and project lie 
between the Swan and Flathead Mountain ranges, 
which are components of the Northern Rockies 
subdivision of the Rocky Mountains (Graf, 1987). 
The mountainous terrain surrounding the reservoir 
includes peaks such as Felix Peak (7 ,995 feet above 
sea level), Trinity Mountain (7 ,535 feet above sea 
level) and Horseshoe Peak (7, 785 feet above sea 
level). The slopes above the reservoir generally 
have coniferous forest cover, dominated by 
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Figure 2.13-2. Hungry Horse Dam and Reservoir. 

ponderosa pine at lower elevations, Douglas-fir at 
mid-elevations, and Englemann spruce and 
subalpine fir at higher elevations (over 5,000 feet) 
(Flathead River International Study Board, 1988). 

The project is located in the Flathead National 
Forest near management areas that either emphasize 
or allow timber production (U.S. Forest Service, 
1985). Clearcuts can be observed on the slopes of 
the hillsides on both sides of the reservoir. The 
western border of the Great Bear Wilderness is 
several miles to the east of the reservoir on the top 
of the crest of the Flathead Range. The Wilderness 
cannot be observed from the reservoir. 

Access to Hungry Horse is limited to two local 
roads that connect to U.S. Highway 2. A paved 
road provides access to Hungry Horse Dam and the 
upper west shore of the reservoir. It continues as a 
gravel road south past the head of the reservoir, 
where it joins with a gravel road that parallels the 
east shore. The project is about 3 miles by road 
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from U.S. Highway 2, 14 miles from the west 
entrance of Glacier National Park to the northeast, 
and 26 miles from Kalispell to the southwest. The 
South Fork of the Flathead River flows 
approximately 5 miles from Hungry Horse Dam to 
its junction with the Middle Fork. From the 
junction, the river flows west and passes through a 
narrow gap carved by the river between Teakettle 
Mountain to the north and the Swan Range to the 
south. Beyond the gap the river enters the 
relatively level Flathead Valley north of Flathead 
Lake, changes direction, and flows to the south. 
Once in the valley, the river's character changes 
from that of a swift mountain river to that of a 
meandering, braided river. As the river approaches 
Flathead Lake and the terrain becomes flatter, the 
number of islands and oxbow lakes increases. 

Land use adjacent to the river between the dam and 
Flathead Valley is primarily timber production, 
wildlife habitat, and recreation. After the river 
leaves the Flathead National Forest and enters 
Flathead Valley, adjacent land use changes. 
Development on lands adjacent to the river has 
been extensive along some sections and includes an 
aluminum plant at Columbia Falls, timber-related 
facilities, and extensive agricultural production 
(primarily cattle grazing and barley production) 
(Flathead River International Study Board, 1988). 

Vegetation on the hillsides adjacent to the South 
Fork consists largely of stands of ponderosa pine 
and western larch. Riparian vegetation along the 
river is dominated by cottonwood, but upland 
species such as Douglas-fir and spruce are also 
found. In the Flathead Valley, the river channel 
enlarges and cottonwoods are the dominant tree 
lining the river. Cottonwoods and other riparian 
vegetation are also fou'nd on islands and around 
oxbow lakes. 

2.1 4 CULTURAL RESOURCES 

Human occupation of the study area dates back 
over 10,000 years. The span of human occupation 
includes several aboriginal tribes who spoke the 
Sahaptin, Chinookan, and Salish languages; and 
missionaries and settlers. Identified cultural 
resources, both prehistoric and historic, are 
representative of the total span of human use and 
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occupation of the area. They include villages, 
fishing sites, trading posts, camp sites, agricultural 
and industrial communities, railroads, burial sites, 
homesteads, canneries, mining sites, and military 
forts. 

The following material has been abbreviated from 
the 1992 OA/EIS. For additional detail, the reader 
is referred to the original document, with the 
exception of new information on libby and Hungry 
Horse. 

2.1 4.1 Lower Columbia 

There are 424 known archaeological sites on the 
lower Columbia River. Development along the 
lower Columbia largely parallels that of the lower 
Snake River during most of the 10,000 years of 
human occupation although some differences exist, 
as in the Ethnographic period. 

2.1 4.2 Lower Snake River and 
Dworshak 

A total of 289 known archaeological sites are 
located in the lower Snake River area, with 210 of 
these sites within Dworshak Reservoir. These sites 
span 10,000 years of human occupation and include 
prehistoric and historic periods. 

2.1 4.3 Grand Coulee 

About 300 prehistoric and historic archaeological 
sites around Lake Roosevelt and an additiona1 26 
sites immediately downstream of Grand Coulee 
Dam have been recorded. Archaeological 
investigations indicate the Grand Coulee vicinity 
has been continuously occupied for at least 7,000 
years. 

2.1 4.4 Brownlee 

To date, no comprehensive cultural resources 

survey has been undertaken at Brownlee Reservoir. 
As a result, only 13 prehistoric sites and 7 historic 
sites are currently identified within the reservoir 
area. 

ACOE/02-08-93/03816A 

DESCRIPTION OF 
ExiSTING ENVIRONMENT 

2.1 4.5 Libby 

2 

The following information on the libby Project 
cultural resources comes from Washington State 
University, Center for Northwest Anthropology 
Project Report Number 2 ('Thoms, 1984), the 
Corps Seattle District's cultural resources 

management plan for libby Project, and the 1979 
LAURD Project report (Roll, 1982). 

Currently, 299 archaeological sites and 46 isolated 
artifact finds have been recorded within the libby 
Reservoir area. These sites represent prehistoric 
and historic human occupation of the project area. 
Reservoir monitoring is currently being conducted 
on a continuing basis by the U.S. Forest Service. 

It is suggested that the middle Kootenai River 
region where the libby project is located was 
occupied in prehistoric times by small bands of 
mobile hunters and gatherers who rarely formed 
villages or long-term habitations before the Historic 
Period. Earliest human use of the area probably 
began at least 8,000 to 9,000 years ago. By around 
6,000 years ago, small groups of people were 
regularly using the Montana coniferous 
environment. Available information indicates that 
the early Middle Period land-use patterns (5,000 to -
4,000 years ago) included winter occupations of the . 
valley, high residential mobility, and reliance on 
valley wall resources, especially large game 
animals. During the late Middle Period (3,000 to 
1 ,800 years ago), land-use patterns probably 

involved some summer occupation, decreased 
residential mobility, and use of valley bottom and 

valley wall resources. The Late Period (1 ,800 to 
200 years ago) is best characterized by year-round 
use of the valley by larger groups of people. 
During this time, a higher percentage of residential 
sites were located near major water courses and 
evidence of fishing and plant processing are better 
represented than during previous periods. 

Ethnographically, the project area was inhabited by 
the Kootenai Indians who have been recognized as 
being linguistically distinct from surrounding 
groups. For material culture, however, the 
Kootenai resemble both Plains and Plateau groups. 
The Northern (Upper) Kootenai relied more on 
hunting, particularly-for bison, and therefore 
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resemble Plains groups as compared to the 
Southern (Lower) Kootenai, who depended more on 
fishing and were similar to Plateau groups. 

2.1 4.6 Hungry Horse 

To date, cultural resources investigations in the 
area of Hungry Horse Reservoir have been limited 
to a cursory inventory of portions of the drawdown 
area below the high water mark and some site 
specific areas above the high water mark for 
proposed U.S. Forest Service undertakings (e.g. ,  
timber sales, road construction, and campgrounds). 

The cursory inventory of the drawdown area was 
an attempt to provide some indication of the 
number of cultural siies inundated by the 
construction of Hungry Horse Dam. The inventory 
was conducted when the reservoir level was 
approximately 80 feet below full pool. It consisted 
of spot checks along level terraces adjacent to 
streams flowing into the reservoir. Seven cultural 
sites were identified, but not thoroughly recorded. 

Several U.S. Forest Service project areas have been 
inventoried for cultural resources on lands adjacent 
to the reservoir above the high water mark. None 
of these inventories identified any significant 
cultural remains near the reservoir. 

The Smithsonian River Basin Survey recorded a 
"small campsite" (24FH0001) near the mouth of 
Hungry Horse Creek in 1947 prior to the 
inundation of the reservoir. Artifacts consisted of a 
"scraper and several chips. " 

2.1 5 SOCIOECONOMICS 

Any socioeconomic influences of the proposed 
actions would be felt primarily within the 
communities along the Columbia-Snake River 
System in nearby upland areas that draw water 
supplies from the rivers and in more extensive 
commodity production areas that rely on the rivers 
for transportation. These use relationships define a 
primary influence zone that can extend up to 30 or 
40 miles on either side of the river system. 

2-50 

2.1 5.1 Population 

The total population of the study area for the 1992 
OAIEIS was 1,215,938 in 1990. Lake, Flathead, 
and Lincoln counties in Montana add approximately 
100,000 to this figure. Multnomah County, 
Oregon, which contains part of the Portland 
metropolitan area, accounts for almost one-half of 
this figure with a population of 583,887. The study 
area population growth patterns generally mirrored 
those of the states-high growth rates during the 
1970s and slowed growth or actual decline during 
the 1980s. 

During the 1980s, none of the Idaho, Oregon or 
Washington counties experienced population growth 
greater than the state-average growth rates. The 
counties that experienced declined or slowed 
growth were the smaller, rural areas, while the 
larger, more urbanized counties were among those 
that showed consistent growth. Growth rates in all 
three Montana counties exceeded that of the state 
during the 1980s. 

2.1 5.2 Employment 

The government sector (with an employment share 
range of 16 to 65 percent) provided the largest 
share of total nonagricultural employment for all 
but six counties in the· study area. Wholesale and 
retail and food processing trades are also significant 
employers. Transportation and public utilities 
provide a relatively small share of total non
agricultural employment in the study area. 

All counties in the study area for which 
unemployment statistics were available experienced 
a decline in the unemployment rate from 1986 to 
1990 with the exception of Lincoln County, 
Montana, and Clearwater County, Idaho. 
However, compared to the statewide unemployment 
rates for those years, the study area experienced 
higher unemployment. Unemployment rates for 
select counties in the study area for the years 1986 
to 1990 are presented in Figure 2. 15-1 .  

2.1 5.3 Income 

In 1989, only two counties in Washington exceeded 
the state per capita personal ii:J.come (PCPI) of 
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$17,696: Garfield and Lincoln. Six counties in 
Oregon exceeded the state average of $ 16,003: 
Gilliam, Morrow, Multnomah, Sherman, Wallowa, 
and Wasco. In Idaho, Adams, Lewis, and Nez 
Perce counties exceeded the state PCPI of $13,760. 
In Montana, Flathead County exceeded the state 
PCPI ($14,520) by $200, while Lincoln County 
PCPI was approximately $3,000 less. 

With regard to median family income in 1989, only 
one study-area county in each state exceeded the 
state median: Benton in Washington, Multnomah 
in Oregon, Nez Perce in Idaho, and Flathead in 
Montana. Study-area counties with the lowest 
median family income in 1989 were Grant in 
Washington, Malheur in Oregon, Washington in 
Idaho, and Lake in Montana. 

2.15.4 River System Users 

The Columbia-Snake River System provides a 
variety of resources for public and private use. 
Key resource users include transportation, logging, 
agriculture, electric power, and recreation. 

2.15.5 Native American Fishing 
Rights 

Native Americans have fished, camped, and lived 
on the shores of the Columbia River for centuries. 
A few thousand years ago, geologic activity caused 
a 500-foot-high falls on the Columbia River near 
Bonneville Dam to be filled with slide material, 
creating rapids that allowed salmon to migrate up 
the Columbia River. Subsequently, there 
developed a Native American fall salmon fishery 
that Lewis and Clark observed on their trek west. 

The history of treaty fishing rights on the Columbia 
River is divided into several historical periods. In 
the 1840s, after creating Oregon Territory, 
Congress opened up the territory to homesteading. 
Both white settlers and Native Americans filed 
homestead claims along the Columbia River. Then 
in 1855, a series of nearly identical treaties with 
Northwest tribes was negotiated with the goal of 
acquiring much Indian aboriginal-title land for 
white settlement. These 1855 treaties allowed the 
Columbia River tribes hunting and fishing rights. 
The fishing rights included the exclusive right of 
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taking fish on streams on or bordering reservations 
and at •usual and customary" sites along the 
Columbia River. 

The Northwest Tribes, through these reserved 
treaty fishing rights, have access to the river banks 
to fish during the fishing season. This right was 
affected by the construction of hydroelectric 
projects on the Columbia River with the construc
tion of Bonneville, Dalles, John Day, and McNary 
dams. These projects flooded the usual and 
customary fishing sites, for which Congress 
provided compensation, both monetary and by 
provision of five "in-lieu" fishing sites in the 
Bonneville and Dalles pools. 

The Supreme Court decision (Washington v. 
Washington State Commercial Passenger Fishing 
Vessel Assn. ,  443 U S  658 (1979)) held that the 
"usual and customary fishing sites" language 
entitled the treaty tribes to 50 percent of the 
fishery. Currently, the Corps, Bureau of Indian 
Affairs (BIA), and the tribes are working on a 
program to provide additional Indian-fishing 
support-sites to improve the access of the Indians to 
their Zone 6 commercial fishery (and ceremonial 
and subsistence fishery). 

Under a recent law, Public Law 100-581 ,  signed on 
November 1 ,  1988, the Corps is directed to provide 
a wide range of facility improvements, land 
transfers, and land acquisitions in support of 
Columbia River Treaty fishing activity. 

Title IV of Public Law 100-581 specifically 
identified 21 sites (known as Section 401a sites) 
along the Columbia River in Oregon and 
Washington to be transferred to the Department of 
the Interior, BIA for use as treaty fishing access 
sites by members of the Nez Perce Tribe, the 
Confederated Tribes of the Umatilla Indian 
Reservation, the Confederated Tribes of the Warm 
Springs Reservation of Oregon, and the 
Confederated Tribes and Bands of the Yakima 
Nation. The Corps must also identify, acquire, and 
improve six sites adjacent to Bonneville for treaty 
fishing access, and conduct facility improvements at 
five existing in lieu sites. 
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In August 1989, at public meetings at locations 
along the Columbia River, the Corps outlined a 
program to implement the requirements of Public 
Law 100-581.  The first part of the program, the 
"Interim Management Plan, " outlined the strategy 
by which the Corps would manage the newly desig
nated treaty fishing access sites until they are 
developed and transferred to the BIA. 

The second phase, a multi-year Preconstruction 
Engineering and Design program, was developed to 
respond to the P.L. 100-581 's diverse require
ments. To provide early action to implement the 
law, the planning activities were divided into two 
phases. The first planning phase focuses on those 
sites With potential for expedited development 
and/or capability to reduce impact to public parks. 
The second phase focuses on the remaining sites. 

(Additional information on the treaty fishing access 
sites on the lower Columbia River may be found in 
the revised "Phase One Interim Evaluation Report 
Public Law 100-581 ,  Title IV Columbia River 
Treaty Fishing Access Sites, "  October 1992, 
released by the U.S. Army Corps of Engineers, 
Portland District, in December 1992.) 

Current.  fishing techniques include dip-netting from 
platforms fastened to the steep banks of the river, 
hook and line fishing, and setting gill nets with one 
end secured to the shoreline or buoy and the other 
end projecting into the river. The fishing season, 
regulated by Federal-State-Indian conservation 
agreements, may extend 8 to 9 months for some 
Native American families. 

2.1 6 PROJECT STRUCTURES 

Structural features of the projects have been 
summarized in Sections 2.2 and 2.9. 

Dams along the Columbia and Snake rivers consist 
of navigation locks, spillway dams, powerhouse/ 
intake structures, and earth-filled embankments. 
These features are founded in bedrock, though 
excavation through surficial sediment was 
sometimes necessary. The dam embankments are 
earth-filled, consisting of a heterogeneous mixture 
of materials from 6 inches in diameter to silt and 
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clay sized. The dam embankments are protected by 
riprap only to MOP. 
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3 . 0  PROPOSED · ACTIONS AND ALTERNATIVES 

3.1  BACKGROUND 

The actions addressed in this SEIS are being 
evaluated in direct response to the listing of three 
stocks of Snake River salmon as threatened or 
endangered under the ESA. While various 
programs to conserve salmon populations have been 
in place for decades, the need for more forceful 
action to benefit specific wild salmon stocks 
became readily apparent with the filing of formal 
petitions for ESA listings in 1990. Concerned 
parties in the Pacific Northwest initially responded 
to these petitions through the Salmon Summit, a 
collective regional effort to voluntarily develop 
long-term solutions to the decline in wild salmon 
stocks. 

One immediate outgrowth of the Salmon Summit 
process was the 1992 OAIEIS prepared by the 
Corps, BPA, and BoR. The 1992 OAIEIS was 
prepared to provide NEP A documentation for 
short-term river management actions that the 
Salmon Summit asked the Corps to consider for 
implementation in 1992. The OAIEIS addressed a 
wide variety of measures intended to improve flow 
conditions during the 1992 juvenile salmon 
migration period, or to provide test measurements 
that would be valuable in designing long-term 
structural actions. 

Concurrently, the NPPC initiated a four-phase 
process to amend the regional Fish and Wildlife 
Program. The first phase, completed in August 
1991 , addressed immediate fish production 
(hatchery) and habitat improvement needs. The 
NPPC ended the second phase in December 1991 
by adopting a number of additional amendments 
involving mainstem survival measures related to 
river operations, as well as harvest and production 
measures. The mainstem survival measures 
overlapped considerably with the scope of the 1992 
OA/EIS. Therefore, the Corps and the cooperating 
agencies on the OAIEIS coordinated with the NPPC 
to ensure that the OAIEIS addressed the flow
related elements of the NPPC plan that the 
cooperating agencies would need to implement. 

The analyses and testimony presented through these 
processes demonstrated that feasible short-term 
options to improve flows for salmon migration are 
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constrained by the current structural configuration 
of the river system. A number of viable measures 
are available, although they are capable of 
providing relatively modest improvements in flows. 
Much more substantial improvements might be 
possible in the long term through major structural 
modifications of the system, although the feasibility 
and desirability of such measures remain to be 
determined through extensive study. 

The NPPC and OAIEIS processes also 
demonstrated that flow improvement measures 
would be necessazy for a period of years until the 
most effective long-term river management strategy 
could be identified, designed, and implemented. 
Because of the specific focus of the 1992 OAIEIS, 
that document intentionally had a narrowly defined 
scope that was limited to river operations during 
1992. Now that the region has had the benefit of 
the initial studies and several months of experience 
with modified river operations, it is appropriate for 
this SEIS to address flow improvement measures 
for 1993 and subsequent years until completion of 
necessary studies and implementation of a long
term strategy. 

3.2 AlTERNATIVE ACTIONS 

Much migration research indicates that survival of 
juvenile salmonids, particularly those migrating 
downstream during the spring freshet (streamflow 
increase from snowmelt runoff), might be related to 
water flow or velocity (see Section 4.2. 1 of the 
1992 OAIEIS for detailed discussion of this issue). 
According to this research, the longer the juveniles 
remain in the slow-moving reservoirs, the more 
susceptible they are to predators and other hazards. 
If the smolts are delayed too long, they might lose 
their physiological ability to survive in saltwater 
(although they might smolt again). Thus, the 
objective of improving flow conditions is to 
decrease time spent in the reservoirs, and thereby 
(theoretically) increase the survival rate during 
downstream migration. If water velocity is 
increased, smolts may travel downstream faster 
than has occurred in past operations . 

Instream velocity can be increased either by 
reducing the cross-sectional area through which the 
same amount of water must flow, or by adding 
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water to river flow under normal operation. 
Lowering the elevation of mainstem pools 
(reservoir drawdown) increases velocity by passing 
the same amount of water through a smaller cross
sectional channel area. Reservoir operation options 
available in the short term generally involve 
operating mainstem pools near the low end of their 
normal ranges. The most common perception of 
the reservoir drawdown concept involves deep 
drafts well below normal operating ranges. This 
type of operation is being evaluated under the SCS. 
Alternatively, supplementing river flows during 
migration periods with additional releases from 
upstream storage reservoirs (flow augmentation) 
increases velocity by forcing a greater amount of 
water through the system. 

Consequently, the range of potential actions 
available for interim flow improvements consists of 
various reservoir operation and flow augmentation 
options, implemented either singly or in 
combination. Because the flow improvement 
measures that are feasible now are limited by the 
structural configuration of the system and the total 
amount of storage available, the SEIS evaluates in 
detail four action alternatives that incorporate a 
combination of reservoir operation at lower pool 
elevations and flow augmentation measures 
involving multiple projects. The effects of these 
four alternatives are measured and compared 
against the no action alternative (the without-project 
condition), which is defined as the normal 
operation of the Columbia River System under the 
operating rules in effect from about 1985 through 
1990. 

3.2.1 Future Conditions for All 
Alternatives 

A number of short-term improvements to system 
facilities and operations are already programmed 
and will be implemented regardless of whether any 
interim flow improvement measures are adopted. 
For modeling purposes only, these improvements 
were not included in Alternative 1 ,  the no action 
alternative. For evaluation of impacts to the 
anadromous stocks, the improvements in system 
operation and facilities described below are 
assumed to be in place for Alternatives 2, 3, 4, and 
5. This form of analysis is consistent with the 
manner in which the analysis for a Biological 
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Assessment of the threatened and endangered 
salmon stocks is being conducted. 

Nonftow Project Operations 

Project operations elements not related to flow 
improvements encompass operation and 
maintenance of the fish bypass facilities, operation 
of the fish transportation program, provision for 
spill at selected dams, coordination of fish hatchery 
release schedules, and monitoring and research on 
fish passage. Operating directions and criteria for 
these elements are generally provided in the annual 
fish passage plan prepared by the Corps, in 
coordination with BP A, and the fisheries agencies 
and tribes (through the Columbia Basin Fish and 
Wildlife Authority [CBFW A]). In addition to 
providing formal criteria for these operational 
aspects, the fish passage plan identifies the 
respective coordination responsibilities of all of the 
parties involved with the fish passage program. 

For this SEIS, the without-project conditions for 
nonflow operations at the eight mainstem dams are 
represented by the draft 1993 Fish Passage Plan 
(FPP) (Corps, 1992d). The draft 1993 FPP 
incorporates some general guidelines based on the 
ESA Section 7 consultation with NMFS on 1992 
river operations and on the NPPC Phase ID 
amendments. It provides guidelines on system load 
shaping for BPA to follow that allow the Corps to 
operate the turbines at the mainstem dams within 1 
percent of peak efficiency in most conditions. The 
draft 1993 FPP also includes additional guidelines 
and turbine unit priority schedules for project 
operators that will help to meet the peak efficiency 
goal. It is believed that these measures will 
minimize juvenile fish mortality from passage 
through the turbines. The draft 1993 FPP will 
continue to use the 70/50 fish passage efficiency 
(FPE) guideline as a target at projects with 
bypasses installed, until the region develops either 
project or system survival goals. The 70/50 FPE 
guideline seeks to achieve 70 percent passage 
efficiency for spring juvenile migrants (yearling 
fish) and 50 percent efficiency for summer migrants 
(subyearling fish). (FPE in this case means the 
proportion of the downstream migrants passing the 
dams through non-turbine passage routes, i,e., fish 
bypasses, spillways, or sluiceways). This is to be 
accomplished through a combination of bypassing 
fish and providing spill. Juvenile fish passage 
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operations for other dams where spill is to be used . 
are established through other processes, including 
the Fish Spill MOA, NMFS' Biological Opinion, 
and the Fish Transportation Oversight Team. 

The annual planning process for fish passage was 
first instituted in the 1960s. The annual plans 
contained only operating criteria prior to 1977 the 
spill program was specified. In 1983, measures 
from the NPPC's Fish and Wildlife Program 
concerning routine and emergency maintenance 
were added. A number of disagreements on 
operations for passage have arisen over the years, 
most of which the Corps and the fish agencies and 
tribes have been able to resolve. Year-to-year 
changes in the fish passage plans have generally 
reflected agreements among the parties on how to 
improve operations to attain better fish passage. 
The draft 1993 FPP includes many changes of this 
type, adopted in response to the heightened concern 
over passage conditions. 

More specific operating guidelines and changes 
from the prior plan are su1llDlllliZed below by 
category of operations activity; the realder is 
referred to the draft 1993 FPP for specific details 
on the .operating criteria. The Corps and the 
cooperating agencies are consulting with NMFS on 
the draft 1993 FPP. The final 1993 FPP is 
scheduled for publication in March 1993. 

Fish Passage Facilities. Juvenile fish passage 
facilities will operate at all eight mainstem dams 
during the respective downstream migration period 
for each facility. Beginning dates for 1993 facility 
operations are March 4 at Bonneville and April 1 at 
all other projects. Ending dates range from August 
3 1  at Ice Harbor through December 3 1  at McNary. 
The draft 1993 FPP incorporates extended 
operating seasons for the juvenile facilities at The 
Dalles, John Day, McNary, Little Goose, and 
Lower Granite. 

The draft 1993 FPP directs project operations 
personnel to inspect and maintain wires over the 
tailrace areas at McNary, Ice Harbor, Lower 
Monumental, Little Goose, and Lower Granite to 
reduce bird predation on juveniles passing through 
the powerhouses. 

Adult fish passage facilities (ladders) at Bonneville, 
The Dalles, and John Day will operate continu-
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ously, according to specified operating criteria, 
from March 1 through November 30 (the adult fish 
passage period). These facilities will also operate 
continuously and within operating criteria, except 
when deviations are needed. for maintenance or 
repair, during the winter operating period of 
December through February. 

Adult fish passage facilities at McNary, Ice 
Harbor, Lower Monumental, Little Goose, and 
Lower Granite will operate continuously, according 
to specified operating criteria, from March 1 
through December 3 1. These facilities will be 
inspected and repaired before March 1 and will 
receive increased inspection during the operating 
period. The fish ladder operating criteria for the 
lower Snake River projects were changed for 1992 

. in response to the operation of these projects at 
MOP from April 1 through July 31 .  

Current restrictions on the operation of the 
Bonneville second powerhouse will be discontinued 
in March 1993. Additional fish facilities will be 
installed fully by the beginning of the fish passage 
season. These facilities include: 1) full installation 
of turbine intake extensions in front of alternate 
intake slots; 2) replacing the top three standard 
trashracks in each intake slot with streamline 
trashracks; and 3) lowering the submersible 
traveling screens (STSs). Operation of the 
Bonneville project during the 1993 fish passage 
season will include minimum powerhouse 1 and 2 
flows of 60 kcfs and spillway discharge of 50 kcfs 
with a daytime spill cap of 75 kcfs, when it is 
necessary for the spillways to operate. During the 
spring period, the Bonneville second powerhouse 
will be operated prior to the Bonneville first 
powerhouse for hydropower production. During 
the summer period, the Bonneville first powerhouse 
will be operated prior to the Bonneville second 
powerhouse for hydropower production. All STSs 
will be removed during the summer, because fish 
survival studies indicate better survival of fish when 
they pass through turbines rather than when they 
pass through the bypass systems. 

Fish Transportation. In general, juvenile fish 
will be transported by barge and truck as prescribed 
in the Fish Transportation Oversight Team's 
(FT01) Annual Work Plan, developed jointly with 
the fish agencies and tribes. 
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The Juvenile Fish Transportation Program will 
operate from April ! through October 31 ,  1993 on 
the Snake River, with transportation from Lower 
Monumental, Little Goose, and Lower Granite, and 
from March 1 through December 31 ,  1993 (or 
freezing weather) on the Columbia River, with 
transportation from McNary. 

Spill. Proposed spill operations for 1993 are 
indicated in Table 3.2-1. Spill at The Dalles and 
John Day will be in accordance with the Fish Spill 
MOA. Spill at Bonneville and Ice Harbor for 1993 
will be in accordance with the draft 1993 FPP, 
which is consistent with the Biological Opinion 
dated April 10, 1992. Monitoring data from 1991 
and 1992 show that 60 percent spill at Ice Harbor 
produced total dissolved gas (TDG) levels 
downstream of the project between 120 and 
129 percent. The Corps, BPA, and BoR believe, 
based on research results, that these high TDG 
levels are deleterious to juvenile fish migration 
survival. Fish agencies and tribes will make spill 
requests through the Fish Passage Center. 

Transportation of fish from Lower Granite, Little 
Goose, Lower Monumental, and McNary will be in 
accordance with transportation guidelines. 
Transportation benefit will be maximized; 
therefore, spill for fish passage will not be provided 
at these projects. 

Fish Hatchery Releases. Fisheries agencies and 
tribes are to provide their respective release 
schedules for juvenile fish in their weekly Fish 
Passage Center report. Releases are to be 
coordinated to coincide, insofar as possible, with 
Water Budget and other coordinated flow 
augmentations and with the wild/natural fish 
migration. 

Research and Monitoring. The Fish Passage 
Center will continue the Smolt Monitoring 
Program, which provides data on smolt numbers 
and migration characteristics through the mainstem 
part of the system. 

The Corps will continue to operate the Dissolve4 
Gas Monitoring Program, which provides 
automated measurements of dissolved gas 
concentrations and selected other parameters from 
23 stations along the river system. 
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The Corps will conduct or coordinate the following 
specific research tests related to fish passage: 

• Fish guidance efficiency (FGE) tests at 
Bonneville; 

• Experimental extended-length screens at The 
Dalles, McNary, and Little Goose; 

• Radio-tagging migration studies of adult fish, 
using the south shore fish ladder at John Day 
and Ice Harbor; 

• Special tests on juvenile fish passage through 
the outfall pipe and holding and loading 
facilities at the new juvenile fish facilities at 
Lower Monumental; 

• Flow variation studies of adult migration at 
Lower Monumental, Little Goose, and Lower 
Granite; and 

• Additional studies funded in 1993 and future 
years through FPDEP. 

Project Improvements for Endangered 
Species 

The Corps has also developed plans for an 
extensive program of physical improvements to the 
fish passage facilities at the mainstem dams. 

Known as the PIES, this program will improve 
passage conditions in the future independent of any 
flow improvement measures adopted through this 
SEIS. The PIES program was initiated by the 
Corps in 1991 in response to the proposed ESA 
listing, and it relies on facility operations and 
maintenance funding. It consists of multiple 
individual projects involving the juveriile bypass, 
adult fishway, or transportation program facilities 
at each dam. PIES items include unresolved issues 
from prior fish passage plans and previously 
unfunded items on Corps nonroutine maintenance 
lists. There are currently 22 separate projects 
among the four lower Snake River dams, with a 
total capital cost estimated at over $5 million. 
Snake River PIES actions generally include 
equipment changes to achieve peak turbine 
efficiencies, replacing fishway mechanical controls, 
rebuilding turbine fish pumps, and transportation 
improvements such as shading raceways where 
smolts are held for transport. The 28 additional 
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Table 3.2-1. Proposed spill operations for 1993. 

Spill Season 

Ice Harbor 
Spring 4/15-5/31 

Summer 6/1-8/22 

John Day 
Spring None 
Summer 617-8/22 

The Dallesb' 
Spring 5/1-6/6 
Summer 617-8/22 

Bonneville 
Spring 4/15-6/12c/ 

Summer 6/13-8/22 

PROPOSED ACTIONS 
AND AlTERNATIVES 

Spill Percentage a/ 
-average (range)-

60% (50-70) 
30% (20-40) 

20% (15-25) 

10% (5-15) 
5% (0-10) 

53 % 
41.5% 

3 

a! Spill for 12 hours/day at Ice Harbor, 10 hours/day at John Day, and up to 24 hours/day at The Dalles 
and Bonneville. Daytime spill at Bonneville is limited to 75 kcfs. 

b/ During both the spring and summer, the daily spill level at The Dalles can be shaped on a seasonal basis 
by plus or minus 5% of the daily spill percentage indicated in the spill table. 

c/ Start of summer spill occurs when subyearling fish predominate daily passage at the project. 

PIES projects among the lower Columbia River 
dams also focus on turbine efficiency 
improvements, plus items such as spill pattern 
testing and spillway automation, better means for 
inspection and maintenance of fish passage 
facilities, and improved water quality in the adult 
fishways. 

PIES projects will be implemented over a peric;xl of 
years. Some PIES actions have already been 
completed, but most are currently in the study or 
plans-and-specifications stage. Existing schedules 
and budgets for the PIES program indicate that 
most of these improvements will be implemented 
by Fiscal Year (FY) 1994, and all will be 
completed by FY 1996. 

3.2.2 Alternative 1 :  Wrthout-Project 
Conditions (No Action) 

NEP A requires that each EIS include an existing 
conditions or "no action" alternative against which 
the effects of all "action" alternatives are measured. 
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Under this alternative for 1993 and subsequent 
interim years, no additional actions beyond those 
already adopted by the Corps and the cooperating 
agencies would be taken to alter the normal 
operation of the reservoirs and dams on the lower 
Columbia and Snake rivers during salmon 
migration. Normal operations are the manner in 
which the projects and fish programs were operated 
from about 1985 to 1990. Key components of 
normal operations that represent future 
without-project conditions are summarized below. 
Table 3.2-2 presents a summary of Alternatives 1 
through 5. 

Reservoir Operation 

The mainstem run-of-river reservoirs normally 
operate within a rather narrow elevation band at the 
top of pools that are typically about 100 feet deep. 
The normal minimum operating pool elevation for 
each reservoir is typically 3 to 5 feet below normal 
full pool (see Table 3.2-3). These projects follow 
an operating cycle corresponding to short-term 
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Table 3.2-2. Summary of alternatives. Page 1 of 2 

Alternative 

1 .  No Action (Without- 2. 1992 Operation 3 .  1992 Operation with 4. Modified 1992 5. Modified 1992 Operation, 
Project Conditions) Libby/Hungry Horse Operation Upper Snake Sensitivity 

Component Sensitivity 

Reservoir • Lower Columbia reservoirs • Bonneville, The Dalles, • Same as Alternative 2, all • Same as Alternative • Same as Alternative 2, all 
Operation (all 4) normal elevations and McNary normal components. 2, all components. components. 

elevations 
• John Day near 262.S/ 

minimum irrigation pool 
May 1-August 3 1  

• Lower Snake reservoirs (all • Lower Snake near MOP 
4) normal elevations April 1-July 31 

Flow 
Augmentation 
Snake River 

Dworshak 
Spring • 600 KAF • 900 KAF (600 KAF Water • Same as Alternative 2 • Same as Alternative • Same as Alternative 2 

April IS-May 3 1  Budget plus 300 KAF), if 2 
runoff forecast exceeds 16 
MAF. lf forecast is 16 
MAF or less, release 
minimum flows of 1 .2 kcfs 
(estimated at 148 KAF 
over 62 days) plus I ,000 
KAF, plus flood control 
shift water (subject to 
runoff forecast) April IS-
June IS 

Summer • 270 KAF plus min. • Same as Alternative 2 • 470 KAF plus min. • Same as Alternative 4 
discharge June 16-August discharge June 16-
3 1  August 31 

Fall • 200 KAF plus min. • Same as Alternative 2 • Moved to summer • Same as Alternative 4 
discharge in September 

Brownlee • Up to 1 10 KAF Water • 1 10 KAF Water Budget in • Same as Alternative 2 • Same as Alternative • Same as Alternative 2 
Budget in May May 2 

• 137 KAF in July (replaced 
with 137 KAF upper Snake 
contribution in August) 
and 100 KAF in September 

Upper Snake • Available uncontracted water • 190 KAF, released through • Same as Alternative 2 • Same as Alternative • No additional upper Snake water 
from upper Snake Brownlee April IS-June IS 2 

• 13 7 KAF released to refill 
Brownlee in August 

• 100 KAF released through 
Brownlee in September 
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Table 3.2-2. Summary of alternatives. Page 2 of 2 

Alternative 

1 .  No Action (Without- 2. 1992 Operation 3. 1992 Operation with 4. Modified 1992 5. Modified 1992 Operation, 
Project Conditions) Libby/Hungry Horse Operation Upper Snake Sensitivity 

Component Sensitivity 
Columbia River • Up to 3.45 MAF Water • Normal Water Budget • Normal water budget • Same as Alternative • Same as Alternative 2 

Budget April 15-June 15 • Up to 3 MAF additional • Up to 3 MAF additional 2 
(normal water) water from storage at water from storage at Grand 

Grand Coulee, Arrow Coulee and Arrow, based on 
and/or Libby for flow 80/90 MAF runoff forecast 
augmentation, based on triggers, May 1-June 30; 
80/90 MAF runoff forecast Libby and Hungry Horse not 
triggers, May 1-June 30; fixed, allowed to respond to 
Hungry Horse fixed at no system demands 
action operation, as is 
Libby in years when not 
needed for flow 
augmentation 

Flood Control 
Operations 
Dworshak • Draft to 1 ,558 by December • Attain maximum elevation • Same as Alternative 2 • Same as Alternative • Same as Alternative 4 

15 for flood control and 1558 by December 15. 2, but shift flood 
maintain rule curve elevations Operate Dworshak at control to Grand 
from January 1-July 1 mandatory flood control Coulee if Dworshak 

rule curves (MCRs) runoff forecast 3 .0 
January 1-April 15. Shift MAF or less 
system flood control space 
to Grand Coulee in April, 
.if Dworshak runoff 
forecast 2.6 MAF or less 

Brownlee • Draft to flood control target • Shift system flood control • Same as Alternative 2 • Same as Alternative • Same as Alternative 2 
elevation by March 1 for space to Grand Coulee, if 2 
system flood control (varies required 
depending on runoff forecast) 

Grand Coulee • Draft Grand Coulee • Above-normal drafts at • Same as Alternative 2 • Same as Alternative • Same as Alternative 2 
beginning in January to Grand Coulee, if required, 2 
maintain system flood control to accommodate flood 

control shifts from 
Dworshak and Brownlee 
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Table 3.2-3. Normal operating elevations of mainstem reservoirs (feet mean sea level [fmsl]). 

Project Normal Operating Range Minimum Operating Pool 

Lower Granite 738-733 733 

Little Goose 638-633 633 

Lower Monumental 540-537 537 

Ice Harbor 440-437 437 

McNary 340-337 335 

John Day Varies-' 257 

The Dalles 160-155 155 

Bonneville 76.5-71.5 70 

Source: Corps, 1989, 1988a-d, 1968, 1962, 1961. 

a/ 265-268 from July 1 to October 1.  
260-265 from November 1 to March 1 and May 15 to June 1 .  
262-265 from March 1 to May 15  (includes cyclical fluctuations for goose nesting). 
June and October are transition months. 

changes in electric power demands, so the pools of 
the mainstem projects usually fluctuate 1 to 2 feet 
on a daily basis and up to 3 to 5 feet on a weekly 
basis. Alternative 1 for the SEIS would involve 
continued operation of all four lower Snake River 
reservoirs and all four lower Columbia River 
reservoirs in the upper portion of the normal 
operating range. 

Storage reservoir operations are managed according 
to a series of rule curves, specific to each 
reservoir, that take into account runoff and refill 
factors, power demands, and flood control and 
other nonpower requirements (see Section 2.2 for 
more details). With no action, these rule curves 
would not be modified to provide additional flow 
improvements in 1993 and an indefinite period in 
the future. Expected elevation characteristics for 
the relevant storage reservoirs under all alternatives 
are summarized in Section 3.5. 

Flow Augmentation 

Since the early 1980s, spring flows on the 
Columbia-Snake River System have been 
supplemented with additional storage reservoir 
releases under the Water Budget, a key part of the 
NPPC's regional Fish and Wildlife Program. 

Alternative 1 would involve normal Water Budget 
operations, which allow for shaped releases of up 
to 1 . 19 MAP on the Snake River between April 15 
and June 15, and 3 .45 MAP on the Columbia River 
during the same period. Snake River Water Budget 
flows include 600 KAF from Dworshak, with the 
remainder coming from Brownlee and any water 
available from the upper Snake River Basin. Grand 
Coulee and upstream reservoirs provide Water 
Budget flows on the Columbia River. 

3.2.3 Alternative 2: 1 992 Operations 

This alternative includes actions actually planned 
for the 1992 operating year. They are based on the 
Corps and BPA Records of Decision. This does 
not include the March drawdown test of Lower 
Granite and Little Goose pools. The flow 
augmentation elements of Alternative 2 include 
additional water from Dworshak, Brownlee, the 
up� Snake River, and from Grand Coulee, Arrow 
and/or Libby on the Columbia River portion of the 
system. Potential use of Libby for flow 
augmentation is a change from the actions 
described in the draft SEIS; see additional 
discussion below. The 1992 OAIEIS discussed the 
possible purchase of additional water from the 
upper· Snake River but did not include these flows 
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in the preferred plan of operations due to uncertain 
availability. However; this measure was adopted 
by the NPPC as a Phase II amendment, and was 
included in the NMFS' Biological Opinion. During 
periods of the year other than those described 
where flow augmentation is provided, the projects 
will be operated in a manner consistent with 
providing the rates of augmentation described in 
this alternative. 

In 1992, 90 KAF of uncontracted space in Cascade 
and Deadwood reservoirs in Idaho was rented by 
the BoR to support salmon flow augmentation. 
This water was planned for release after November 
15, 1992, to replace water released from Brownlee 
by IPC in July 1992. 

Flow augmentation is enhanced under certain flow 
conditions by transfer of some flood control 
requirements from Dworshak and Brownlee to 
Grand Coulee. FloOd control transfer involves 
shifting system flood control storage capacity from 
one reservoir to another. For example, storage 
space at Dworsbak that would otherwise be held 
empty for flood control can be used to store water 
for spring or summer releases. However, the 
transfer would increase the space that must be held 
empty at Grand Coulee for flood control. 

Components of this alternative are summarized 
below. Additional details on these specific 
components can be found in the 1992 OAIEIS and 
in Section 3.5. 

• Reservoir Operation 
1) Lower Columbia River reservoirs (3) will be 

operated near full; John Day will be lowered 
to minimum irrigation pool (approximately 
elevation 262.5 to 263.5) May 1 to 
August 3 1 ;  the paol would be held to this 
level unless impacts to irrigation intakes 
result, in which case it would be raised 
accordingly . 

2) Lower Snake River reservoirs will be 
operated near MOP from April 1 to July 31 

• Flow. Augmentation 
1) Dworshak: supplemental releases will be 

scheduled as follows: 
- 1 ,000 KAF from Apri1 15 to June 15, 

plus minimum flows of 1 .2 kcfs 

ACOE/2-9-93/12:24/03817A 

PROPOSED ACTIONS 
AND At. TERNATIVES 3 

(estimated 148 KAF), if the runoff 
forecast is 16 MAP or less 

- 270 KAF, above 1 .2 kcfs minimum 
discharge, June 16 to August 3 1  

- Up to 200 KAF above minimum 
discharge of 1.2 kcfs in September 

- To ensure high probability of being on 
flood control rule curve by April, 
maintain 1 .2  kcfs discharge from October 
through April unless higher discharges 
are required to stay on flood control rule 
curve or for short-term power 
emergencies 

- Be at 1 ,558 feet elevation on December 
15 (winter flood draft maximum 
elevation) 

The flow augmentation operation described 
for Dworshak is slightly different from that 
described in the draft SEIS with respect to 
the minimum discharge at Dworshak. The 
Corps is defining minimum flows at 
Dworshak: to be 1 .2 kcfs year round. 
Previously, minimum flows at Dworshak 
were 2 kcfs from October through spring 
and 1 .2 kcfs in summer and early fall. This 
change will not increase or decrease the total 
volume of water available for flow 
augmentation between April 15 and June 15. 
However, it will allow more flexibility by 
providing more water that can be shaped on 
a short-term basis. 

2) Brownlee operation will reflect historical 
releases plus requests per NPPC 
amendments, as follows: 
- 1 10 KAF Water Budget in May 
- 137 KAF in July (replaced with 137 KAF 

upper Snake contribution in August) 
- 100 KAF in September 

3) Upper Snake River 
- 190 KAF April 15 to June 15 (via 

purchase) 
- 137 KAF released to refill Brownlee in 

August 
- 100 KAF in September (via purchase) 

4) Grand Coulee and upper Columbia River 
- 3.45 MAP Water Budget plus up to 3.0 

MAP additional flow augmentation May 
1 to June 30. The additional storage will 
be obtained if required through power 
purchase and exchange activities, with 
associated storage, carried out by BPA. · 
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• Flood control transfer 
1) Dworshak system flood control requirements 

will be shifted to Grand Coulee, if the April 
forecast predicts runoff to Dworshak is 2.6 
MAP or less. 

2) System flood control requirements for 
Brownlee will be transferred to Grand 
Coulee. 

The Columbia River 3 MAP flow 
augmentation will also differ from the 
operation described in the draft SEIS and the 
1992 OAIEIS, in which water would be 
stored only at Grand Coulee and Arrow for 
release in spring. As a result of water 
conditions and Columbia River Treaty 
operations in 1992 to 1993, water levels at 
Arrow are at maximum elevations allowed 
by flood control rule curves and there is no 
storage available for additional water to be 
used for flow augmentation. Therefore, 
Libby is being considered as an alternative 
to Arrow for stOring the water needed for 
Columbia River flow augmentation. The 
operation that would occur at Libby to 
accomplish this storage would be similar to 
that used at Arrow. 

It is assumed that all three projects, Grand 
Coulee, Arrow, and Libby, will be available 
for storage and flow augmentation in future 
years, depending upon runoff and operating 
conditions in any given year. Available 
storage capacity at any of the projects for 
flow augmentation would be constrained by 
flood control requirements. 

3.2.4 Alternative 3: 1 992 Operations 
with Ubby /Hungry Horse 
Sensitivity 

A basic premise of the 1992 OAIEIS and the 1992 
plan was that system operations would be 
conducted such that Libby and Hungry Horse 
would not be operated differently to compensate for 
flow improvement ·changes in system operations. 
Additional releases from Libby and Hungry Horse 
would not be scheduled to augment Columbia River 
flows, for example, and BPA would not request 
additional generation from these projects to make 
up for power losses on the Snake River part of the 
system. Consequently, the hydroregulation models 
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used to analyze the 1992 OAIEIS alternatives were 
run with Libby and Hungry Horse "fixed" in their 
normal operating pattern. 

State of Montana officials voiced concern that this 
constrained operation would not be maintained 
through the actual day-to-day operation of the 
system, particularly in light of the low flows and 
storage reservoir elevations that occurred in 1992. 
They specifically requested that the Corps include 
an analysis of potential indirect effects on Libby 
and Hungry Horse operations in the SEIS. 

Alternative 3 has been included in response to this 
request. It contains the same reservoir operation 
and flow augmentation requirements as did 
Alternative 2 (in the draft SEIS), with no additional 
releases for flow augmentation from Libby or 
Hungry Horse. The only difference in the original 
hydroregulation models for this alternative and 
Alternative 2 is that the Libby and Hungry Horse 
operations are not "fixed. " Operation of these 
projects is allowed to change if needed in response 
to the additional flow augmentation requirements 
imposed on other projects by Alternative 2. As a 
result of the change in the Columbia River 3 MAP 
flow augmentation operation for the final SEIS, the 
results of Alternative 3 · remain applicable primarily 
for Hungry Horse and for Libby in years when 
Libby would not contribute to flow augmentation. 
During periods of the year other than those 
described where flow augmentation is provided, the 
projects will be operated in a manner consistent 
with providing the rate of augmentation described 
in this alternative. 

3.2.5 Alternative 4: Modified 1 992 
Operations 

This includes those actions actually planned for the 
1992 operating year (less the March drawdown 
test), plus enhancement of summer flow 
augmentation from Dworshak. The primary 
differences between Alternative 2 and Alternative 4 
are two features of planned flow augmentation from 
Dworshak (see Table 3.2-1). One is that the 200 
KAF normally planned for September release in 
Alternative 2 would be shifted to July and/or 
August to benefit summer juvenile migrants and/or 
adult migrants. The other is that the criterion for 
the flood control transfer to Grand Coulee would 
also be increased from a runoff forecast of 2.6 
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MAF to 3.0 MAF. This would increase the 
number of years in which a flood control transfer 
would be possible. During periods of the year 
other than those described where flow augmentation 
is provided, the projects will be operated in a 
manner consistent with providing the rate of 
augmentation described in this alternative. 

3.2.6 Ahernative 5: Modified 1 992 
Operations with Upper Snake 
Sensitivity 

Alternative 5 includes actions actually planned for 
the 1992 operating year (less the March drawdown 
test) plus improvements to salmon flows from 
Dworshak as in Alternative 4 (see Table 3.2-1), but 
minus the 427 KAF flow transfer from the upper 
Snake. This alternative is being run as a sensitivity 
model to show the difference if no water is 
available from the upper Snake River. Purchase of 
uncontracted water from the upper Snake River 
Basin was an objective of the 1992 operating plan. 
This objective was only partially met because of 
low flows in 1992 and the consequent scarcity of 
water available for purchase. During periods of the 
year other than those described where flow 
augmentation is provided, the projects will be 
operated in a manner consistent with providing the 
flow augmentation described in this alternative. 

3.3 PREFERRED AI. TERNATIVE 

Alternative 4, the modified 1992 operation, has 
been selected as the preferred alternative. The 
basis for this selection is presented in Section 5. 

3.4 AlTERNATIVES ADDRESSED 
THROUGH OTHER PROCESSES 

A number of potential actions to improve migration 
conditions for anadromous fish were not evaluated 
in detail in this SEIS. Potential actions in this 
category include other types of flow improvement 
measures, modifications to the fish transportation 
program, structural changes to the mainstem 
projects, and nonproject measures beyond the 
jurisdiction of the three cooperating agencies. For 
a variety of reasons, these potential alternatives are 
beyond the scope of the SEIS. While these 
alternatives have not been given detailed 
consideration in this SEIS, they have not been 
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eliminated from study altogether. As described in 
Section 1.5, alternatives in this category are 
generally being evaluated in some other study 
process being led by the Corps, one of the other 
cooperating agencies, or other responsible parties 
within the region. Brief summaries of alternatives 
considered to be beyond the scope of the SEIS are 
provided below. 

3.4.1 Additional Reservoir Operation 
Ahernatives 

Reservoir drawdown strategies have been at the 
forefront of the regional deliberations over how to 
improve migration conditions for weak salmon 
stocks. In particular, the concept of drawing the 
lower Snake River reservoirs down to near spillway 
crest elevations to more nearly approximate natural 
flow velocities has received strong support from a 
number of concerned regional interests. The NPPC 
Phase IT amendments call for implementation of 
this drawdown strategy by 1995 , unless it proves to 
be biologically imprudent, structurally or 
economically infeasible, or otherwise inconsistent 
with the Northwest Power Act (NPPC, 1991). 

The 1992 OAIEIS and the subsequent drawdown 
test established that implementing such drawdowns 
on the lower Snake would definitely be a lengthy 
process involving extensive study, planning, design, 
and construction to accomplish the major structural 
modifications that would be required for this action. 
The dams and fish passage facilities would need to 
be modified substantially to allow safe and efficient 
operation under these conditions. Irrigation 
pumping systems and other facilities dependent on 
the existing pool levels would also need to be 
reconfigured to avoid serious adverse impacts to 
water users. Consequently, this drawdown concept 
is a potential long-term alternative that is beyond 
the scope of the SEIS and must be covered in a 
separate study process (see Sections 1.5 and 3.4.4 
for additional discussion). 

Similarly, the 1992 OAIEIS indicated that without 
major structural modifications, operation of the 
lower Columbia River reservoirs to or near MOP 
levels would entail significant adverse impacts to 
resources and water users. Through the NPPC 
amendment process the region identified an interest 
in further investigating physical changes needed to 
allow operation of John Day to MOP. The Corps 
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is leading this investigation through a separate study 
process that will report results to the NPPC. This 
study is discussed in more detail in Section 1.5 and 
Appendix C. This is also a long-term action that is 
beyond the scope of the SEIS. 

As part of the selected plan of operations for 1992, 
the Corps conducted a test drawdown of Lower 
Granite and Little Goose dams on the lower Snake 
River in March 1992. The test was intended to 
provide information on the physical effects of deep 
drawdowns on the project structures, the reservoir's 
physical environment, water velocity, and the level 
of dissolved gases in the water. The test went 
well, and provided sufficient information, indicating 
that another test to provide data on physical factors 
for Lower Granite will not be needed in 1993 or 
the near future. Therefore, another physical test 
has not been included among the SEIS alternatives. 

As is evident from the public comments received 
on the draft SEIS, there is substantial uncertainty 
surrounding the flow/travel time/juvenile fish 
survival relationship based on the current biological 
data. As the region examines options to improve 
the migration conditions for the listed salmon 
stocks, there is a recognized need to reduce 
biological uncertainty. 

Many test possibilities are currently being 
considered by the Corps, other agencies, and 
advisory groups as means to assist in evaluating 
reservoir drawdown from a biological perspective. 
These tests may provide a means to obtain 
additional information on the relationship between 
flow, travel time, and juvenile fish survival as well 
as other pertinent data that may assist in improving 
salmon survival. 

Uncertainties and absence of biological information 
about the potential benefits and/or risks of the 
drawdown alternative are of considerable interest to 
the region and must be satisfactorily addressed 
before final decisions can be made on the potential 
use of drawdowns in the salmon recovery process. 
Consideration for any future reservoir drawdown 
tests will require NEP A documentation and ESA 
coordination. To accelerate the completion of a 
plan for biological testing, NMFS has requested to 
meet with the Corps to begin developing test 
protocols. 
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3.4.2 Upper Snake River Flows 

The alternatives described in Section 3.2 include 
Snake River flow augmentation options that largely 
depend on additional releases from Dworshak 
Reservoir on the Cleanvater River in Idaho. These 
would be supplemented with contributions from 
Brownlee Reservoir (up to 210 KAF) on the Snake 
River main stem and from unspecified sources in 
the upper Snake River Basin (0 to 427 KAF). This 
represents uncontracted water that the cooperating 
agencies would seek to purchase from water banks, 
which receive rights to water that is excess to the 
needs of various irrigation districts and is banked 
for later withdrawal. When such surplus water 
exists, it is generally stored in smaller reservoirs 
upstream from Brownlee. 

The preferred plan for the 1992 OAIEIS did not 
include flow augmentation with uncontracted upper 
Snake River water, due to the uncertain availability 
of this water. However, the NPPC Phase ll 
amendments recommended that a total of 190 KAF 
be acquired from the upper Snake, including 
uncontracted storage plus water to be obtained 
through water efficiency improvements and a 
variety of transactions. Similar provisions were 
included in the NMFS Biological Opinion and the 
cooperating agencies' Records of Decision on the 
1992 operations plan. The BoR and various Idaho 
parties were able to obtain 90 KAF of additional 
water in 1992 to support flow augmentation actions. 
This provision has been included in most of the 
alternatives for the SEIS because the cooperating 
agencies will attempt to purchase water in 
compliance with the Biological Opinion. 

Many parties in the Pacific Northwest have taken a 
strong interest in acquiring rights to additional 
Snake River Basin water that is currently allocated 
to irrigation or other purposes, and using this water 
to augment in-river flows for fish. The NPPC 
(1991) requested the BoR, BPA, and the States of 
Idaho, Oregon, and Washington form a committee 
to investigate and recommend options for obtaining 
at least 1 MAP of additional water from the Snake 
River Basin to aid spring and summer migrants. 
This would be accomplished through water 
efficiencies (conservation), market mechanisms, 
water transactions, and similar measures. 
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The BoR is cooperating with the States in a 
coordinated effort in response to this and related 
requests, such as Phase ll amendments concerning 
the potential for new water storage in the Snake 
River Basin. This effort is necessarily a complex 
and lengthy process; completed studies and 
recommendations are expected by the end of 1993, 
although several more years would be required to 

. implement recommended measures. In view of this 
schedule, the potential use of large volumes of 
upper Snake River water for flow augmentation is 
clearly a long-term alternative that is beyond the 
scope of the SEIS. However, this alternative is 
being pursued through other appropriate forums as 
discussed in Appendix C. 

BPA will work with the BoR and States of Idaho 
and Oregon to secure up to 100,000 acre-feet in the 
upper Snake River for spring migrants through a 
program involving financial incentives, water 
marketing transactions, dey-year leasing, storage 
buy-backs, and other measures. Providing NMFS 
and BPA agree that the additional water can be 
acquired at prices comparable to those in 1991 and 
that the water can be delivered in a way to 
significantly benefit anadromous spring migrants, 
BPA will secure up to 50,000 acre-feet if it should 
become available. Under the NPPC Phase ll 
amendments, IPC is required to shape 1 10 KAF 
from Brownlee under certain conditions. IPC is 
also required to annually report to the NPPC on 
their ability to shape all or a portion of an 
additional 190 KAF that may be made available 
through the efforts of BoR, BPA, and the States of 
Idaho and Oregon. BPA will work with IPC to 
explore means to shape this water for significant 
benefits to spring migrants. BPA will also continue 
to work towards providing an additional 1MAF 
during the migration season (May through 
September) as requested in the NPPC Phase ll 
amendments. 

3.4.3 Fish Transportation Program 
AHernatives 

The Juvenile Fish Transportation Program operated 
by the Corps, in conjunction with a number of 
fisheries agencies, is not uniformly supported 
within the region. Some parties are skeptical of the 
benefits to fish that are reported from 20 years of 
research on the program. They feel that stress, 
exposure to disease, disorientation, and other 
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aspects of the transportation experience are causing 
latent or hidden mortality that is contributing to the 
decline of the weak wild stocks. As a result, the 
Corps received input at the July 1992 public 
information meetings that the SEIS should consider 
major changes to the transportation program and 
related actions to help fish passage. Similar input 
has been received over the years from a variety of 
sources. 

Specific alternative actions of this type that have 
been proposed include the following: 

• Stop transporting fish under all conditions, 
relying on the existing fish bypass systems and 
spill provisions to provide in-river passage for 
all juvenile fish. 

• Stop transporting fish under all conditions, using 
100 percent spill during peak migration periods 
to bypass downstream migrants around the 
mainstem powerhouses. 

• Bypass all fish back to the river, with no 
transportation, during peak migration times for 
wild fish. 

• Reduce the flow level that triggers 
transportation (currently, Snake River fish are 
transported when flows at Lower Granite are 
below 100 kcfs, and are bypassed when flows 
are above that level). 

The Corps and the cooperating agencies believe that 
the SEIS is not the appropriate vehicle for 
considering these types of actions. As described in 
Sections 2.2 and 3.2. 1 ,  fish passage actions are 
undertaken through an established annual planning 
process that is fully coordinated among the Corps, 
BPA, NMFS, and the State fisheries agencies and 
tribes. The cooperating agencies for this SEIS see 
no benefit to opening a duplicative process to cover 
fish transportation issues. Furthermore, the annual 
fish passage planning process is better able to adapt 
to specific river and project operating conditions 
that vacy from year to year. Consequently, 
consideration of transportation alternatives will 
remain in that forum. Any future changes in the 
transportation program would likely reflect results 
from the extensive ongoing research program on 
the benefits of transportation. 
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3.4.4 Major Structural Measures 

As indicated in Section 3.4. 1 ,  major structural 
modifications to the mainstem dams and 
appurtenant facilities are being evaluated through 
the SCS in response to the NPPC Phase II 
amendments. These strategies generally include 
drawing the lower Snake River reservoirs down to 
near spillway crest or natural river levels, 
alternatives to reservoir drawdown, and drawing 
John Day Reservoir (Lake Umatilla) down to MOP 
(elevation 257 feet) during the spring or spring and 
summer migrations. The structural measures that 
are being investigated or have been proposed in the 
recent past include the following: 

• Modifying the juvenile fish bypass systems to 
allow effective operation over a wider range of 
reservoir elevations. 

• Modifying adult fish ladder entrances and exits 
to allow effective operation over a wider range 
of reservoir elevations. 

• Constructing an upstream collection facility and 
an open-channel flume or pipeline for juvenile 
fish to bypass all of the lower Snake and 
Columbia River dams. 

• Removing turbines and generators to provide 
safer powerhouse passage for juvenile fish. 

• Constructing new sluiceway bypass structures 
through existing dam embankments. 

• Lowering spillway crest elevators to allow the 
spillways to pass low river flows at desired 
velocities Under free-flow conditions. 

• Modifying powerhouses or tailraces to provide 
acceptable tailwater conditions for operation at 
reduced reservoir elevations. 

• Constructing new low-level outlets at the 
riverbed level to freely pass a portion of spring 
flows. 

• Developing new facilities and equipment for 
enhanced operation of the juvenile fish 
transportation program. 
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• Relocating or reconstructing irrigation pumps 
and extending associated pipes to allow pumping 
from drawn down pools. 

• Extending boat ramps and modifying other 
water-based recreation facilities to allow 
operation over a wider range of pool levels. 

• Reinforcing embankments and other project 
structures to accommodate physical stresses 
associated with drawdown. 

These structural alternatives are long-term actions 
that are being addressed through the SCS currently 
being conducted by the Corps (see Section 1.5 for a 
more complete discussion of the SCS). BeCause 
any major structural measures that prove to be 
feasible could not be implemented in the short or 
medium term, they are beyond the scope of the 
SEIS. However, they are receiving serious 
consideration from the Corps, the NPPC, and other 
parties. 

3.4.5 Nonproject Measures 

Regional deliberations over the status and recovery 
of salmon stocks have also identified many pro
posed measures that would not directly involve the 
Federal projects. Most of these concepts have been 
under consideration by fisheries managers for a 
decade or more, and many are in the process of 
implementation through the NPPC Fish and 
Wildlife Program amendments. Proposed measures 
in this category include the following: 

• Improving streams and watersheds to restore 
salmonid spawning and rearing habitat. 

• Screening irrigation and other water intake 
facilities that present migration hazards for 
salmonids. 

• Implementing water conservation programs to 
reduce the amount of water diverted from 
streams for consumptive uses. 

• Improving hatchery facilities and operations to 
increase survival of hatchery fish and reduce 
competition with wild fish. 
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• Implementing nonpoint source water quality 
controls to improve the quality of runoff 
entering streams. 

• Restricting ocean and freshwater harvest of 
salmon to protect threatened stock that are 
intermingled with more healthy stocks. 

• Banning high-seas driftnet fishing for squid, 
which poses risks to salmonids from incidental 
capture and provides opportunities for illegal 
harvest. 

All of these measures appear to have some 
technical merit, and many or all might be required 
at some time if the region is to make significant 
progress toward restoring anadromous fish stocks. 
However, these measures are also outside the scope 
of this SEIS. BPA is supporting various hatchery 
and habitat measures through its funding of the Fish 
and Wildlife Program, while BoR is active in water 
cOnservation and screening diversions. The NPPC 
is addressing harvest, habitat, and hatchery 
measures in its amendment process, while NMFS is 
considering all factors affecting salmon in its 
recovery planning efforts. All of these actions are 
part of ongoing processes that predate this SEIS 
and need not be duplicated here. Based on these 
considerations of scope, authority, and separate 
programs, these nonproject measures have not been 
given detailed consideration in this SEIS. 

3 .5 SUMMARY OF RESERVOIR 
REGULATION CHANGES 

The reservoir operation and flow augmentation 
actions identified in Section 3.2 are specified in 
terms of reservoir elevations and volume 
discharges. Implementing these actions would 
result in changes to reservoir elevations and 
outflows compared to existing conditions. While 
these changes might be considered impacts in the 
normal sense, in reality they are also characteristics 
of the proposed actions that provide the basis for 
the impact analyses presented in Section 4.0 of the 
SEIS. Consequently, the expected changes in 
reservoir conditions and river flows with the 
various alternatives are summarized below. 

The various alternatives were modeled to determine 
potential impacts to reservoir levels, flows, and 
power generation. The simulation studies were 

ACOE/2-9-93/12:24/03817 A 

PROPOSED ACTIONS 
AND AI. TERNATIVES 3 

done by the Corps using the Hydro System 
Seasonal Regulation (HYSSR) Model. This is a 
monthly hydroregulation model used to simulate the 
operation of the coordinated regional hydro system 
over a 50-year period of hydrologic record, 
spanning 1928 through 1978. Analysis throughout 
a long period of record reveals what might occur 
given the fact that the water conditions that will 
prevail at the initiation of such procedures are as 
yet unknown. Simulations performed thus reveal 
what would be expected under high, average, or 
low streamflow conditions. Similarly, the analysis 
provides an indication of the range of results that 
could be expected if a given option were 
implemented over an extended period. 

One key assumption made in these studies was that 
there would be no degradation in flood protection. 
In all of the model studies, care was taken to 
ensure that reservoir levels never exceeded the 
flood control rule curves. Some of the options 
included the transfer of system flood control 
storage space from Dworshak and Brownlee to 
Grand Coulee. However, this shift was made in 
such a way that there was no reduction in local 
flood protection for Lewiston and the lower 
Clearwater, and sufficient additional space was 
provided at Grand Coulee to ensure that flood 
protection for Vancouver, Portland, and adjacent 
areas would not be diminished. 

The Corps, BPA, BoR, and NMFS have 
implemented a process to monitor and evaluate the 
shaping of available water based on real time flow 
and fish migration information throughout the fish 
passage season. This process recognizes that 
flexibility is needed to optimize the release of 
available water to maximize the benefit to 
migrating wild Snake River stocks of sockeye, 
spring/summer chinook, and fall chinook salmon 
and should not be constrained by fixing flows on a 
predetermined schedule. 

3.5.1 Mainstem Reservoir Elevations 

Alternatives 2 through 5 all involve modest 
reductions below normal full pool elevations at the 
John Day and four lower Snake projects. The 
specified operating levels for the five reservoirs 
were previously indicated in Section 3.2. A 
comparative summary by project of the average 
normal and proposed reservoir elevations is found 
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in Table 3.5-1. The expected differences range 
from about 1 to 3 feet. 

3.5.2 Mainstem Flows 

The HYSSR simulation studies done for the five 
alternatives identify expected flows by month (or 
by a half-month period for April and August), 
given a set of runoff conditions and operating rules. 
These flow results are presented in Tables 3.5-2, 
3 .5-3 and 3.5-4 for Lower Granite, Priest Rapids, 
and The Dalles, respectively. The data in these 
tables are the median flows for each period over 
the 50 years of water record, indicating a 50-
percent chance that these flows would be equaled 
or exceeded in a given year. 

For example, the model results indicate that 
Alternative 2 would increase May flows by about 
6 percent at Lower Granite and about 4 percent at 
The Dalles under typical water conditions. 
Average flows at Lower Granite would be nearly 
25 percent higher during the first part of August. 
While the monthly average flow does not appear to 
be large for any given day in the month, augmented 
flows could be significantly higher than the average 
for the month. In reality, the water planned for 
flow augmentation can be shaped on a daily basis to 
provide the most effective increase to downstream 
flows coincident with the peaks of fish migration 
(for typical pattern, see Figure 3 .5-1). 

Flow augmentation can be particularly valuable in 
low flow years, if supplemental water is available 
for release. Table 3.5-5 is included to illustrate the 
potential effect in low flow conditions that could be 
expected approximately 1 in evety 5 years. Using 
the 1972 to 1973 water year as an example of these 
conditions, in this case Alternative 2 would increase 
flows at Lower Granite by 31  percent in the last 
half of April, 4 percent in May, 8 percent in June, 
7 percent in July, and 41 percent in August. It 
should be noted that the no action alternative 
already includes 600 KAF for flow augmentation 
from Dworshak. Comparison of similar data for 
the operation before the Water Budget would show 
an .even greater effect of flow augmentation. 
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3.5.3 Storage Reservoir Elevations 
and Flows 

Accompanying tables summarize the impact of each 
of the alternatives on drafting and refill at 
Dworshak, Grand Coulee, Libby, and Hungry 
Horse (reliable data for Brownlee were not 
available for the SEIS). Impact on reservoir 
elevation is described in terms of the median or 50-
percent exceedence levels for the spring and 
summer. The 50-percent exceedance level is the 
median elevation from the 50-year simulation. For 
any given year, there is a 50-percent probability 
that this elevation will be equaled or exceeded at 
the end of a given month. Impact analyses 
presented in Section 4 also investigate low
frequency drafts that could occur under adverse 
water conditions. Impact on reservoir refill is 
expressed in terms of percent of years in which the 
reservoir fills to within 5 feet of full pool by the 
end of July. The results are discussed further, 
along with summary information on changes in 
flows, by project below. 

Dworshak 

Under the no action alternative, Dworshak would 
usually be at its maximum elevation in July, 
following the snowmelt runoff (Table 3.5-6). The 
objective is to maintain the reservoir at this 
elevation through Labor Day, although some 
drafting might be required for hydropower or to 
maintain minimum flows. After Labor Day, drafts 
are initiated for hydropower, with the additional 
objective of reaching a maximum elevation of 
1558.0 by December 15 to provide required flood 
control space. On Janwuy 1, the first runoff 
forecasts become available and drafting continues, 
primarily for power generation, with reservoir 
elevations being constrained on the high side by the 
mandatory rule curve (MRC) and on the low side 
by a rule curve designed to ensure an acceptable 
refill probability. Drafting below the refill curve 
would occur only to meet FELCC and to maintain 
minimum downstream flow requirements. Further 
adjustments are made to this operation as new 
runoff forecasts become available. The reservoir 
reaches its low point in mid-April. 

Between mid-April and July, the reservoir is 
allowed to refill with snowmelt runoff, with a 
gradually diminishing amount of space being 
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Table 3.5-1. Summary of mainstem reservoir operating ranges and average elevations. 

Project 

Lower Colmnbia 

John Dayb/ 

Lower Snake 

Ice Harbor 

Lower Monumental 

Little Goose 

Lower Granite 

Source: Corps, 1988a-d, 1968 

Normal 
Operating 

Range 

262-268b/ 

437-440 

537-540 

633-638 

733-738 

Proposed 
Operating 
Range81 

262.5 to 264 

437-438 

537-538 

633-634 

733-734 

Normal 
Average 
Elevation 

265.2 

438.5 

538.7 

636.2 

735. 1 

Alternative 2 Change in 
Average Average 

Elevation Elevation 

263.0 

437.5 

537.5 

633.5 

733.5 

-2.2 

-1.0 

-1.2 

-2.7 

-1.6 

a/ Figures indicated are for respective periods of proposed action, which is May 1 through August 31  at 
John Day and April 1 through July 3 1 .for the lower Snake River projects. Average elevations are based 
on historical records for 1980 to 1991. 

b/ Normal operating ranges at John Day vary from season to season. They are typically from 262 to 265 
feet from March 1 to May 15, 260 to 265 May 15 to June 1 ,  and 265 to 268 from July 1 through 
September, with June as a transitional month. 

Table 3.5-2. Median monthly flows at Lower Granite by alternative. 

Flows (kcfs)al 

April 
Alternative 16-30 May 

1.  No Action 82. 1 94.6 

2. 1992 Operations 83.8 100.0 

3. 1992 Operations, UB/HGH Sensitivity 83.8 100.0 

4. Modified 1992 Operations 85.3 100.0 

5. Modified 1992 Operations, Upper Snake 84.9 99.9 
Sensitivity 

a/ Based on 50 years of operation simulated with HYSSR Model. 
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June 

91..9 

91.3 

91 .3 

91 .3 

91.3 

August 
July 1-15 

37.4 22.0 

38.0 27.4 

38.0 27.4 

39.7 29.0 

39.5 24. 1 
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Table 3.5-3. Median monthly flows at Priest Rapids by alternative. 

Flows (kcfs)a/ 

April 

Alternative 16-30 May 

1. No Action 140.8 164.8 

2. 1992 Operations 147.4 167.5 

3. 1992 Operations, UB/HGH Sensitivity 146.7 167. 1 

4. Modified 1992 Operations 147.4 167.5 

5. Modified 1992 Operations, Upper 147.4 167.5 

Snake Sensitivity 

a/ Based on 50 years of operation simulated with HYSSR Model. 

June 

153.7 

155. 1 

159.9 

155. 1 

155. 1 

Table 3.5-4. Median monthly flows at The Dalles by alternative. 

Flows (kcfs)a/ 

April 
Alternative 16-30 May 

1. No Action 243.6 264.8 

2. 1992 Operations 250.3 275.0 

3. 1992 Operations, UB/HGH Sensitivity 250.8 274.9 

4. Modified 1992 Operations 250.3 275.0 

5. Modified 1992 Operations, Upper 250.3 275.0 
Snake Sensitivity 

a/ Based on 50 years of operation simulated with HYSSR Model. 
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June 

260.4 

259.3 

262.6 

259.2 

259.2 

• 

August 

July 1-15 

153.8 107.3 

153.8 107;3 

156.7 107.3 

153.8 107.3 

153.8 107.3 

• 

August 
July 1-15 

203.5 144.3 

204.9 147.3 

205.4 147.3 

206.5 149.0 

206. 1  144.0 

• 
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Table 3.5-5. Monthly flows at Lower Granite in a relatively low flow year by 
alternative. 

Flows (kcfs)a/ 

April 
Alternative 16-30 May June July 

1.  No Action 37.4 82.8 49.8 24.7 

2. 1992 Operations 49.0 85.8 53. 8  26.5 

3. 1992 Operations, LIB/HGH Sensitivity 49.0 85.8 53. 8  26.5 

4. Modified 1992 Operations 49.0 85.8 53. 8  28. 1  

5. Modified 1992 Operations, Upper Snake 47.3 85.0 52.3 27.7 
Sensitivity 

August 
1-15 

15.5 

21.9 

21.9 

23.5 

18.5 

a/ Based on 50 years of operation simulated with HYSSR Model. Flows indicated are average flows for 
period in 1972 to 1973 water year, representing low flow conditions with a 20 percent probability of 
occurring in any given year. 

Table 3.5-6. Dworshak Reservoir elevations and refill probabilities by alternative. 

Median End-of-Month Elevationa/ Chance of Refill 

at End of July"1 
Alternative April May June July Aug. Sept. Dec. (%) 

1. No Action 1510.9 1565.3 1598.5 1600.0 1600.0 1575.0 1554.4 74 

2. 1992 151 1.0 1560.4 1591.0 1596.7 1589.2 1577.7 1558.2 52 

Operations 

3. 1992 151 1 .0 1560.4 1591.0 1596.7 1589.2 1577.7 1558.2 52 
Operations, 
LIB/HGH 
Sensitivity 

4. Modified 1516.2 1560.4 1591.2 1591.3 1577.6 1577.9 1558.2 . 32 
1992 

Operations 

5. Modified 1516.2 1560.4 1591.2 1591.3 1577.6 1577.9 1558.2 32 

1992 

Operations, 
Upper Snake 
Sensitivity 

aJ Based on 50 years of operation simulated with HYSSR Model. 
b/ Maximum pool at elevation 1600, with refill credited at elevation 1595 or above. 
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provided for flood control and with releases being 
made for power generation. Storage requirements 
for local and system flood control combined range 
from 50 to 2,016 KAF (the total active storage 
capacity of the reservoir), and average nearly 1 ,360 
KAF over the 50-year period of record. Up to 600 
KAF of Water Budget releases are made during 
May to help meet an 85-kcfs flow target at Lower 
Granite, to increase river velocity during the peak 
downstream migration period. 

The flow augmentation actions for Alternatives 2 
through 5 would be implemented according to 
specific guidelines that are somewhat more detailed 
than the presentation in Section 3.2. With the 
exception of the timing of summer releases and the 
criteria for flood control shift at Dworshak for 
Alternatives 4 and 5, these guidelines are the same 
for all four action alternatives. Based on the 
Record of Decision for the 1992 operations, these 
flow augmentation guidelines are as follows: 

• 

• 

Release water from Dworshak to provide 
flow augmentation in the lower Snake River 
between April 15 and June 15 based on the 
following rules: If the Snake River Basin 
runoff for April to July measured at Lower 
Granite is forecasted to be 16 MAP or less, 
Dworshak will provide 1 ,000 KAF of water 
budget, plus any flood control shift, plus 
minimum flow releases (estimated to be 148 
KAF). When the Snake River Basin 
forecast is greater than 16 MAP, a minimum 
of 900 KAF will be available for flow 
augmentation subject to the following 
conditions: 

1) When inflow forecasts and storage 
conditions at Dworshak result in 
greater than 70 percent confidence of 
refill, increase the flow augmentation 
volume above 900 KAF so that the 
confidence of refill is equal to 70 
percent. 

2) When flows at Lower Granite are 
greater than 100 kcfs without the 
Dworshak releases, reduce the flow 
augmentation volume. 

Shift flood control from Dworshak to Grand 
Coulee when the forecast for April-to-July 
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inflow to Dworshak is less than 2.6 MAP. 
The amount of shift in any given year 
depends on the runoff forecasts, the flood 
control rule curves, and current storage 
conditions. With respect to timing, the shift 
will not extend past April 30. 

Release 400 KAF from Dworshak and the 
upper Snake River Basin, above a base 
discharge of 1 .2 kcfs from Dworshak, to 
augment flows from June 16 to August 31 .  

Release up to 200 KAF from Dworshak 
after Labor Day in September above a base 
discharge of 1 .2 kcfs. 

Meet the flow augmentation goals for the 
lower Snake River, to the extent possible, 
without drafting Dworshak below a point 
that would affect available storage necessacy 
for flow augmentation in the following year. 

The amount of system flood control space at 
Dworshak that could potentially be shifted to Grand 
Coulee under these operating rules ranges from 10 
to 681 KAF over the 50-year simulation period, 
and averages 284 KAF per year. Total April-to
July runoff to Dworshak is less than 2.6 MAP in 
18 of the 50 years. Accounting for the availability 
of space at Grand Coulee, the volume transferred 
in these 18 years would range from 45 to 374 KAF 
and would average 161 KAF. 

With Alternative 4, the runoff forecast trigger for 
Dworshak is increased from 2.6 MAP to 3.0 MAF. 
Total April-to-July runoff is 3.0 MAP or less in 27 
of the 50 simulation years. Therefore, Alternative 
4 would involve a flood control shift in 9 additional 
years (out of 50) compared to Alternative 2. The 
volume transferred with Alternative 4 would 
average 260 KAF, and would range from 45 to 681 
KAF. 

Median end-of-month elevations at Dworshak 
would be similar with Alternatives 2 through 5 (see 
Table 3.5-6). Elevations would tend to be slightly 
higher than for Alternative 1 in April and 
somewhat lower from May through August. The 
differences in these months range from about 5 feet 
in May to 1 1  feet in August for Alternatives 2 and 
3. Median conditions for Alternatives 4 and 5 
represent larger decreases , compared to 
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Alternative 1, of 9 feet in July and 22 feet in 
August. Refill probabilities are significantly lower 
for the action alternatives, at 52 percent for 
Alternatives 2 and 3 and 32 percent for Alternatives 
4 and 5. 

Flow changes at Dworshak with the various 
alternatives would primarily occur in the April
September period. Average discharges for the 
second half of April are about 8.8 kcfs currently 
(Alternative 1) and would increase to 1 1 .8 kcfs 
with Alternative 2 or 12.2 kcfs with Alternative 4. 
Alternatives 2 and 4 would result in similar 
proportional increases in discharge in May and 
slightly lower releases in June. Average flows for 
July are about 3. 1 kcfs for Alternative 1 ,  3.6 kcfs 
for Alternative 2, and 5.0 kcfs for Alternative 4. 
Respective figures for August are 2.3, 3.4, and 5.0 
kcfs. Normal September releases are a relatively 
high 7.9 kcfs with Alternative 1, dropping to 4.6 
kcfs for Alternative 2 and 1 .3 kcfs for Alternative 
3. Considerable variation around these monthly 
averages would occur from year to year. (Average 
flows for Alternatives 3 and 5 would correspond to 
those for Alternatives 2 and 4, and have been 
omitted from the above discussion for simplicity). 

Brownlee 

Operations under the no action alternative call for 
drafting to elevation 2034 by March 1 of each year 
to provide 500 KAF for flood control, except in 
drier years when the flood control requirement is 
determined by basin conditions. Wet years can 
result in the requirement to draw down the 
reservoir for flood control below elevation 2034 
and possibly even empty the reservoir to elevation 
1976 by April ! .  An attempt is made to fill the 
reservoir by July 1 ,  while meeting a Water Budget 
requirement of 1 10 KAF in May. Full pool is 
reached in about 90 percent of the years. 

Under Alternatives 2 through 5, a 137 KAF draft is 
provided in July to benefit juvenile fall chinook 
migrants, and an additional 100 KAF flow 
augmentation draft is made in September for water 
temperature control per the NPPC amendments. 
The 137 KAF July release is to be replaced with 
water acquired from the upper Snake River. In 
addition, a maximum discharge of 9 kcfs is 
maintained in November for fall chinook spawning, 
and stable minimum flows above that level are 
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maintained from December through May to aid in 
incubation and emergence. 

For Alternatives 2, 3, and 4, an additional 190 
KAF is discharged in the spring/summer juvenile 
migration period for flow augmentation, again as 

requested in the NPPC amendments. This water is 
available for release from Brownlee during April 
15 to June 15 and replaced with upper Snake 
reservoir releases during the winter. The 
cumulative effect of these changes for Alternatives 
2, 3, and 4 is a somewhat lower probability of 
refill by July 1 and lower reservoir elevations 
throughout the summer and fall due to the July and 
September drafts. 

Alternative 5 is similar except that the 427 KAF 
upper Snake flow augmentation releases during the 
spring, summer, and fall are deleted. 

Grand Coulee 

Operations under the no action alternative result in 
drafting from January through June for flood 
control purposes and to provide power during the 

·peak seasonal demand period. The greatest drafts 
usually occurred in April, while the highest 
reservoir elevations normally occurred from July 
through December. The spring draft typically 
reduces the reservoir storage by approximately 55 
percent. The SEIS modeling studies included firm 
requirements that Grand Coulee's pool elevation 
remain above 1,220.2 feet at all times and reach 
1 ,240 feet by May 31  (Table 3.5-7). Drafts below 
1 ,220.2 feet interrupt crucial ferry service across 
Lake Roosevelt and adversely affect the ability of 
the project to meet power emergencies and water 
supply requirements. The BoR operates Lake 
Roosevelt to be at or above elevation 1240 by May 
31 to meet pumping requirements for irrigation 
water supplies. 

Under Alternatives 2, 4, and 5, water from Grand 
Coulee, Arrow, and/or Libby would be released to 
augment lower Columbia River flows from May 1 
to June 30, based on the following rules: If the 
forecasted January through July runoff measured at 
The Dalles is estimated to be 80 MAP or less, up 
to 6.45 MAP would be available for release. If the 
forecasted runoff is between 80 MAP and 90 MAP, 
the amount of water available for release would 
vary from 6.45 to 3.45 MAP, respectively. If the 

ACOE/2-9-93/1 1:44/03817A 

• 

• 

• 



• 

• 

• 

PROPOSED ACTIONS 
AND At. TERNATIVES 3 

Table 3.5-7. Grand Coulee (Lake Roosev.elt) elevations and refill probabilities by 

alternative. 

Chance of 
Median End-of-Month Elevation81 

Refill at End 

Alternative 

1 .  No Action 

2. 1992 

Operations 

3. 1992 

Operations, 

LIB/HGH 

Sensitivity 

April 

1234.4 

1233.6 

1233.6 

May June 

1254.6 1290.0 

1253.7 1288.5 

1254. 1 1288.5 

of Julyb/ 

July Aug. Sept. Dec. (%) 

1290.0 1290.0 1288 .1  1287.4 100 

1290.0 1289.9 1288.0 1286.3 96 

1289.9 1289.9 1288.0 1286.3 96 

4. Modified 1992 1233.6 1253.7 1288.5 1290.0 1289.9 1288.0 1286.3 96 

Operations 

5. Modified 1992 1233.6 1253.7 1288.5 1290.0 1289.9 1288.0 1286.3 96 

Operations, 

Upper Snake 

Sensitivity 

a/ Based on 50 years of operation simulated with HYSSR Model. 

b/ Maximum pool at elevation 1290 with refill credited at elevation 1285 or above. 

forecasted runoff is 90 MAP or more, 3.45 MAP 
is available for release. 

All of the alternatives considered in this document 
affect water surface elevations in Lake Roosevelt 
similarly in that each is designed to provide higher 
flows downstream in low-to-moderate water years. 
During those water conditions, the draw downs are 
generally controlled by the need to generate 
electricity and not by the need to evacuate a large 
flood control space. In greater-than-moderate 
water years, the system flood control space shift 
from the Snake River reservoirs and the 3 MAP 
lower Columbia flow augmentation are not 
implemented. 

During the low-to-moderate water years, the intent 
of the alternatives is to shift system flood control 
from Dworshak and/or Brownlee to Grand Coulee. 
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The effect is to draft Lake Roosevelt more than if it 
were drafted only for Grand Coulee's share of 
system flood control. However, this only occurs in 
low-to-moderate water years (18 of 50 years for 
Alternative 2) where the maximum draft is 
controlled by power generation. Seldom does the 
flood control shift exceed the power draft. The 
result is that the additional draft for the flood 
control shift has almost no effect on timing and 
depth of draft. Alternatives 4 and 5 involve a 
greater shift and potentially draft Lake Roosevelt 
during certain moderate water years deeper than the 
power draft in March and early April. The flood 
control shift wi,ll not extend beyond April 30, so 
the elevation of Lake Roosevelt will not be affected 
by any shifting after May 1. 

The flood control shift is not the only action that 
has an effect on water surface elevations. The 
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storage of up to 3 MAF in Lake Roosevelt from 
January to April for subsequent flow augmentation 
tends to increase reservoir elevations during this 
time frame. However, this water is to be released 
during the May to June time frame in an attempt to 
increase flows in the lower Columbia River. The 
operation of Grand Coulee for lower Columbia 
flow augmentation would vary depending on the 
volume of water provided in a particular year as 
well as the method used to provide it. If water 
were provided by Grand Coulee alone, it would 
result in higher elevations than the no action 
alternative in January to April when water is stored 
than if it were provided by Grand Coulee in 
conjunction with Arrow and/or Libby. There could 
also be larger drafts in May and June on a short
term basis as water is released. Conversely, if 
Grand Coulee were used with Arrow and/or Libby, 
it would still result in higher elevations in January 
to April than the no action alternative, but 
elevations would tend to be lower than if the 
project were used alone. If Arrow is used in 
conjunction with Grand Coulee for flow 
augmentation, stored water can usually be released 
into Grand Coulee and passed through the project 
with no major draft occurring. However, if Libby 
is used to provide water for flow augmentation, the 
water released from the project cannot always be 
passed as readily from Libby into Grand Coulee for 
release into the lower Columbia River. This is 
because of restrictions at Kootenai Lake, which is 
located between the two projects. These restrictions 
are in the form of an International Joint 
Commission rule curve which limits lake elevations 
as well as a natural constriction in a narrow area of 
the lake which may limit the amount of water that 
can pass under certain conditions. The effect of 
these restrictions can be to delay the transfer of 
water from Libby into Grand Coulee. As a result, 
in some cases when Grand Coulee and Libby are 
used for flow augmentation, larger drafts from 
Grand Coulee may be needed on a short-term basis 
to provide water needed for flow augmentation in 
the lower Columbia River. In these situations, 
drafts would be refilled by water released from 
Libby as it was passed through Kootenai Lake. 

Based on HYSSR Model runs, end-of-month water 
surface elevations in Lake Roosevelt average 
virtually the same for Alternatives 2 through 5 as 
compared to the no action alternative during all 
months, even May and June, for the 50 water years 
modeled. Again, runoff, power generation needs, 
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irrigation needs, and fish passage all affect the 
water surface elevation during the May-to-June 
time frame. Any particular year might be 
significantly different from the years modeled for 
impact analysis for these reasons. In addition, 
because the record of river flow conditions is very 
short, historically speaking, impact analysis based 
on magnitude of flows, timing of runoff, and the 
chronological sequence of flows from one year to 
the next is not very precise. 

Alternatives 4 and 5 tend to shift system flood 
control during more of the moderate-range water 
years. These are generally the water years when 
little additional water is stored in Lake Roosevelt 
for flow augmentation and drafts for power 
generation and flood control are deeper than low
to-moderate years. This operation tends to mimic 
to some extent the operation that would occur in 
good water years (i.e. , potentially deep drafts for 
pOwer generation and flood control). 

Flow changes at Grand Coulee that would result 
from the proposed action would primarily occur as 
somewhat decreased flows in winter and increased 
flows in May and June. For example, average 
January flows are about 103.6 kcfs with 
Alternative 1 and 99.4 kcfs with Alternatives 2 
through 5. In June, a key flow augmentation 
period, discharges would average 138.8 kcfs with 
Alternatives 2 through 5 versus 129.7 kcfs for 
Alternative 1 .  These differences in flows are 
averaged over all 50 years, whereas the Columbia 
River flow augmentation would actually oecur in 
about 20 of those years. Consequently, the changes 
in flows during those 20 years would be higher 
than the above averages by a factor of about 2.5. 

Ubby 

In the ana1ysis presented in the draft SEIS, the no 
action alternative would also apply to Alternatives 
2, 4, and 5, because Libby would be operated 
exactly the same. Under Alternative 3, however, · 
the Libby operation was allowed to respond to the 
additional flow augmentation measures proposed for 
the Snake and Columbia rivers. Specifically, 
additional drafts were permitted to help make up 
the power losses resulting from the flow 
augmentation measures included in Alternative 2 . 
As described in Section 3.2.3, however, these 
original provisions for Libby operations would not 
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apply in all years. Because storage space at Arrow 
in Canada might not be available for flow 
augmentation, storage space at Libby would need to 
be used in some years to help implement the 
Columbia River 3 MAF flow augmentation action. 
This could occur in all years in which Grand 
Coulee alone, or Grand Coulee and Arrow, could 
not provide the required storage. Depending upon 
the storage arrangements between Libby, Arrow, 
and Grand Coulee, Libby could be used for storage 
in all but one of the 20 years in which 

· 

augmentation flows are necessary. 

This reactive change in the flow augmentation plan 
occurred shortly before the final SEIS went to 
print, which did not allow time to revise and 
reanalyze all of the HYSSR runs for Alternatives 2, 
4, and S. Instead, resulting flows and elevations 
for Libby were estimated from close inspection of 
the existing model results for the other projects 
involved in the flow augmentation operation, and 
from calculations of the storage space likely to be 
available at Libby in any given year. 

In years falling below the 80/90 MAF runoff 
forecast trigger, space at Libby would be desired to 
store water for flow augmentation when adequate 
space was not available at Grand Coulee and 
Arrow. This would be possible in approximately 
20 of the SO simulation years, although in some 
years the space available would be less than needed 
to meet the flow augmentation target in conjunction 
with Grand Coulee and/or Arrow. Of the 20 
simulation years in which storage for flow 
augmentation is required at Grand Coulee, Arrow 
and/or Libby, there are about 16 years in which 
Libby can provide some storage space. In the 
remaining 4 years, flood control requirements 
prevent the use of Libby for storing water for flow 
augmentation during the January to April period. 

The effect of this operation at Libby would be 
higher reservoir elevations and lower releases 
during the period from January through April when 
water is stored, and higher releases during the flow 
augmentation period from May to June as stored 
water is released. Because of the restrictions which 
can occur under certain conditions at Kootenai 
Lake, releases from Libby for flow augmentation 
can be delayed before reaching Grand Coulee for 
release into the lower Columbia River. Releasing 
water for flow augmentation from Libby as early as 
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April to account for delays which may occur in 
passing water through Kootenai Lake would have 
less of an effect on Grand Coulee elevation than if 
water were released from Libby in late May and 
June. 

It is estimated that end-of-month elevations at 
Libby would average approximately 20 feet higher, 
and range up to 90 feet higher, than comparable 
figures for Alternative 1 in those years when Libby 
would be needed for flow augmentation. The 
maximum differences in elevation would generally 
occur at the end of April, and would exceed 30 feet 
in 9 years out of SO. Reservoir elevations with 
Alternatives 2, 4, and S would be the same as for 
Alternative 1 in those years when Libby was not 
needed or available for flow augmentation (3 years 
out of S). In the remaining years, elevation 
changes would generally be confined to the 
January-June period of active flow augmentation 
operations. Winter drafts would be reduced 
compared to normal operations, and this elevation 
differential would gradually be eliminated in May 
and June as the stored water was released. On 
average, the reservoir elevation would be at the 
normal level by the end of June. 

Monthly releases would also be approximately S 
kcfs lower in some cases through this same period. 
During May and June when stored water is released 
for flow augmentation, monthly releases would 
average approximately 3 kcfs higher and range up 
to 25 kcfs. Flows currently average about 14 to 18 
kcfs in January and February, 7 kcfs in March, and 
4 to 6 kcfs from April to June. 

The hydroregulation model results for Alternative 3 
have been updated for the final SEIS, following 
correction of some minor problems in the original 
HYSSR run. The revised elevation results are 
included in Table 3.S-8. These figures indicate that 
the median elevations at Libby would be about 10 
feet lower (compared to Altelna.tive 1) in April, 4 
feet lower in May, 3 feet lower in June, and 
essentially the same for the remainder of the 
summer. Differences would be considerably 
greater than with the median conditions in some 
months of some water years. July elevations for 
Alternative 3 are lower than with Alternative 1 in 
10 years of the SO simulated, by from 9 to 33 feet, 
and are higher (by 18 feet) in one case. The refill 
probability drops to 78 percent with Alternative 3. 
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3 PROPOSED ACTIONS 
AND AlTERNATIVES 

Table 3.5-8. Libby Reservoir elevations and refill probabilities by alternative. 

Median End-of-Month Elevationa/ Chance of Refill at 
End of Julybl 

Alternative 

1.  No Action 

2. 1992 
Operations 

3. 1992 
Operations, 
UB/HGH 
Sensitivity 

April 

2335.5 

2335.5 

2332.9 

May Jupe 

2388.5 2452.8 

2388.5 2450.8 

2389. 1 2450. 1 

July Aug. Sept. Dec. (%) 

2459.0 2459.0 2450.0 241 1 .0 

2459.0 2459.0 2450.0 241 1.0 

2459.0 2459.0 2450.3 241 1 .0 

4. Modified 1992 2335.5 2388.5 2450.8 2459.0 2459.0 2450.0 241 1 .0 
Operations 

5. Modified 1992 2335.5 2388.5 2450.8 2459.0 2459.0 2450.0 241 1 .0 
Operations, 
Upper Snake 
Sensitivity 

a/ Based on 50 years of operation simulated with HYSSR Model. 
b/ Maximum pool at elevation 3560, with refill credited at elevation 3555 or above. 

Differences between Alternatives 1 and 3 in 
average monthly discharges from Libby are small, 
generally in the range of 0.2 to 0.4 kcfs. 
However, there are much more significant 
simulated changes for some water years. For 
example, average flows for April 1929 are about 4 
kcfs with Alternative 1 and 12 kcfs for Alternative 
3. Conversely, July 1939 flows are much higher 
for Alternative 1

· 
(12.6 kcfs to 4 kcfs). These types 

of large differences are exceptions. 

Hungry Horse 

The no action operation would also apply to 
Alternatives 2, 4, imd 5 because Hungry Horse 
would be operated exactly the same (see Table 
3.5-9). Under Alternative 3, however, the Hungry 
Horse operation is allowed to respond to the 
additional flow augmentation measures proposed for 
the Snake and Columbia rivers. Specifically, 
additional drafts are permitted to help make up the 
power losses resulting from the flow augmentation 
measures included in Alternative 2. 

In Alternatives 1 and 2, Hungry Horse Reservoir 
refills (within 5 feet) in 78 percent of the years 
modeled (i.e., about 4 out of 5 years). Alternative 
3 decreases the number of years refilled to 7 out of 
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10 years, or 70 percent of the time. The median 
water surface elevations are approximately 13 feet 
higher in April and May, 8 feet higher in June, the 
same in July and August, and 1 to 3 feet lower for 
the remainder of the year. (These results are also 
derived from a revised HYSSR run, as reported 
previously for Libby in Alternative 3.) 

Elevations would be considerably different from the 
median conditions in selected years. Hungry Horse 
refills to elevation 3 ,560 feet at the end of July in 
both Alternatives 1 and 3 in 35 of the 50 simulation 
years. In one year (1932) the reservoir is 3 feet 
higher with Alternative 3 compared to 
Alternative 1. In the remaining 14 years 
Alternative 3 results in lower July elevations, by 
margins ranging from 8 to 66 feet. On average, 
July elevations with Alternative 3 are about 29 feet 
lower in these years. Consequently, the operation 
represented by Alternative 3 (allowing Hungry 
Horse to respond to generation changes elsewhere 
in the system) would result in significantly lower 
summer reservoir elevations in about 1 out of every 
3 to 4 years. 

Average monthly flows from Hungry Horse with 
Alternative 3 vary considerably from Alternative 1 
results in some cases. For example, average flows 
for June are about 2.8 kcfs with Alternative 1 and 
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PROPOSED ACTIONS 
AND AlTERNATIVES 

Table 3.5-9. Hungry Horse Reservoir elevations and refill probabilities by alternative. 

3 
Median End-of-Month Elevation a/ Chance of Refill at 

End of Julyb/ 

Alternative April May June July Aug. Sept. Dec. (%) 

1 .  No Action 

2. 1992 
Operations 

3. 1992 
Operations, 
UB/HGH 
Sensitivity 

3485.4 

3485.4 

3498.0 

3519.7 3552. 1  3560.0 

3519.7 3552. 1 3560.0 

3532.9 3560.0 3560.0 

3560.0 3541.8 3532.0 78 

3560.0 3541.8 3532.0 78 

3560.0 3538.5 3530.5 70 

4. Modified 1992 3485.4 3519.7 3552. 1 3560.0 3560.0 3541.8 3532.0 78 
Operations 

5. Modified 1992 3485.4 3519.7 3552. 1 3560.0 3560.0 3541.8 3532.0 78 
Operations, 
Upper Snake 
Sensitivity 

a! Based on 50 years of operation simulated with HYSSR Model. 
b/ Maximum pool at elevation 3560, with refill credited at elevation 3555 or above . 

5.8 kcfs with Alternative 3. Hungry Horse average 
flows with Alternative 3 are also substantially 
higher for July (3.3 kcfs to 1 .  7 kcfs), but are lower 
by about 0.7 to 1.7 kcfs from January through 
April. Differences are significantly greater in 
individual water years, such as March 1929 flows 
of 2. 7 kcfs with Alternative 1 and 10. 1 kcfs with 
Alternative 3 . 
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4.0 ENVIRONMENTAL EFFECTS OF ALTERNATIVES 

This section presents the anticipated effects on the 
physical, biological, social, and economic 
environments associated with the implementation of 
the alternatives outlined in Section 3. It provides 
the scientific and analytic basis for the comparison 
of alternatives presented in Section 5. 

Section 4 details the effects of the alternatives by 
the same resource areas used in Section 2 (i.e., 
water quality, anadromous fish, resident fish, etc.). 
As previously noted, actions considered in the SEIS 
involve some combination of measures similar to 
those analyzed in 1992 OAIEIS. Because this SEIS 
is tiered to the 1992 OAIEIS, only the effects of 
actions not previously analyzed and new 
information bearing on the previous analysis are 
discussed in detail in this section. Effects discussed 
in the earlier document that are relevant to this 
analysis are summarized. 

Impacts in most of the resource areas discussed are 
directly or indirectly based on an analysis of 
computer models that simulate conditions depicted 
in the alternatives: 

• The HYSSR Model was used to simulate 
operation of the coordinated Columbia River 
System over 50 years of water records, using 
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current operating plans and the proposed 
alternative plans, and 

• Juvenile fish passage and salmon life-cycle 
models were used to estimate the effects of the 
five alternatives and ongoing and future actions 
on Snake River Basin salmon stocks. 

With regard to juvenile salmon, the 1992 OAIEIS 
analyzed alternatives on the basis of their effect on 
water particle travel time. This turned out to be a 
complex analysis requiring translation of water 
particle travel time to smolt travel time and 
ultimately to smolt survival. To avoid this 
complexity, the cooperating agencies agreed at the 
outset of the SEIS to present the effects on salmon 
on the basis of model analysis of fish survival. 
Models were used that consider many aspects of the 
hydropower system that affect anadromous fish, 
including the life-cycle models that estimate 
benefits ranging from downstream smolts survival 
to returning adults. 

As with the 1992 OAIEIS, summary tables are 
provided at the beginning of each resource area 
identifying the significant impacts of each 
alternative. This provides a ready tool for quick 
comparison of alternatives . 
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4 ENVIRONMENTAL EFFECTS 
OF AlTERNATIVES 

4.1 WATER QuALITY • 

Alternative Potential Impacts (Positive/ Adverse) 

1. Without-Project Conditions • Continued high total dissolved gas levels during spring and 

(No Action) summer fish spill periods. 
• Insignificant changes in temperatures, turbidity, and other 

parameters. 

2. 1992 Operations 

Lower Snake/Columbia. Grand Coulee, • Insignificant changes in gas saturation levels (continued 
Libby high total dissolved gas dming spring spills), temperatures, 

turbidity, and other parameters. 

• No cumulative impacts because of daily and seasonal 
variations. 

Dworshak • Water temperatures expected to decrease below Dworshak 
Dam, particularly in Clearwater and lower Snake rivers 
above Lower Granite, with larger reductions occurring 
from greater flow releases. 

• Slight potential elevation of gas levels in mainstem Snake 
River below dams. 

• • Greater difference in thermal proflles, at least at Lower 
Granite, with significant Dworshak releases. 

Brownlee • Chemical water quality and temperature of lower Snake 
potentially degraded by flow augmentation from Brownlee. 

3. 1992 Operations with Libby/ • Same as Alternative 2. 

Hungry Horse Sensitivity • Potentially lower temperatures in reaches of the Kootenai 
and Flathead rivers in low-water years. 

4. Modified 1992 Operations • Same as Alternative 2. 

5. Modified 1992 Operations with • Same as Alternative 2. 

Upper Snake Sensitivity 

• 
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4.1 .1 Gas Saturation 

Supersaturation of dissolved atmospheric gases is 
an important water quality issue in the vicinity of 
the stilling basins and downstream when water is 
discharged over the spillways of the dams. Levels 
in excess of 135 percent have been reported 
previously for several locations along the Columbia 
River (fable 4. 1-1 in the 1992 OAIEIS), which are 
above the States' standard of 1 10 percent maximum 
saturation. Water passed through the turbines does 
not increase dissolved gas saturation to an 
appreciable degree. 

In the no action alternative, gas saturation levels 
would be consistent with background levels. 
During 1984, 1985, and 1986, the maximum 
concentration of total dissolved gases ranged from 
1 13 to 139 percent for 12 stations on the Columbia 
River, all of which exceed the standard of 1 10 
percent (CRWMG, 1986). In 1990, typical 
background levels ranged from 100 to 123 percent 
in the lower Columbia (Corps et al. ,  1992). As 
indicated in the 1992 OAIEIS and the March 1992 
Lower Granite/little Goose physical test 
drawdown, it appears that supersaturation levels are 
strongly and directly correlated with the amount of 
the spill (i.e. , the flow over the spillway) (W"tk et 
al. ,  1992). Also, variations associated with the 
elevation changes of the reservoir and stilling basin 
appear to be of secondary importance. 

The HYSSR Model was used to simulate operation 
of the Columbia River System over 50 years of 
water records, using current operating plans and the 
proposed alternative plans. Based on model results 
currently available, average spills from Alternatives 
2, 3 ,  4, and 5 were not significantly larger than 
spills in Alternative 1 (fable 4.1-1). Slightly higher 
spills were predicted at Dworshak, which could 
result in higher gas saturation levels. The 
magnitude of this effect is difficult to predict. 
Thus, based on the model hydroregulation results 
for spill, it is not expected that the SEIS 
alternatives would raise the gas saturation levels 
significantly over background supersaturation levels 
already observed. In addition, the months of 
maximum spill volumes, generally April through 
June, were not significantly different among the 
alternatives. 
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Flow augmentation from Grand Coulee is not 
expected to change gas saturation effects from those 
existing under a present peak flow discharge, 
perhaps as high as 120 percent saturation (Corps et 
al. ,  1992). The model results indicate no spill at 
Grand Coulee under all alternatives. Flow 
augmentation support from libby under Alternative 
3 is not anticipated to impact gas saturation because 
virtually all releases would be through the turbines, 
rather than the spillway. 

4.1 .2 Temperature 

River operation changes associated with lower 
reservoir elevation or flow augmentation could 
increase or decrease water temperature 
downstream. Increased temperatures could result 
in a thermal blockage of salmonid migration at the 
Snake/Columbia confluence. Significant cold water 
releases from Dworshak through the Clearwater 
River might reduce the existing problem in some 
years (Corps et al. ,  1992). Thus, not all thermal 
effects are perceived as adverse to the aquatic 
biota. Thermal impacts were extensively discussed 
in the 1992 OAIEIS, and are expected to be the 
same for the corresponding proposed alternatives. 
Because of the diurnal and seasonal cycling of 
temperature, thermal changes would generally not 
be cumulative. 

Flow augmentation from upstream storage or 
drawdown at John Day was projected to have 
minor effects on daily mean temperature values, 
but daily temperature ranges were expected to be 
wider, approaching the recorded extremes. Results 
from the 1992 operations monitoring in part 
confirmed this projection. Some of the temperature 
extremes are greater than the previous maxima and 
minima shown in Figure 4. 1-6 in the 1992 OAIEIS. 
However, data are insufficient to determine if the 
larger extremes are attributable solely to the lower 
pool levels or other factors such as the low flow 
drought conditions. 

Significant changes in operations at Hungry Horse 
or libby dams under Alternative 3 have the 
potential to alter the downstream temperature 
regimes. Cold-water releases could slightly drop 
temperatures in the Kootenai and Flathead River 
Systems, depending on discharge volumes. Based 
on the analysis of the historical flow record, this 
could occur on average once every 5 years in May 
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Table 4.1-1. HYSSR modeling output for highest monthly and average yearly spill (MW) under Alternatives 
1 ,  2, 3, 4, and 5. 

Highest and Highest and Highest and Highest and 
Average Highest and Average Average Average 
Spill, MW Average Spill, Spill, MW Spill, MW Spill, MW Month(s) of 

Location (Alt. 1f MW (Alt. 2f (Alt. 3) (Alt. 4) (Alt. 5) highest spill 

Libby 12,2 12,2 12,2 12,2 12,2 Janwuy (May-
June for 
Alternative 3) 

Grand 0,0 0,0 0,0 0,0 0,0 No Spill 
Coulee 

Hungry 41,2 41,2 39,3 41,2 41,2 April 15-30 
Horse (May-June for 

Alternative 3) 

Priest 177,31 177,31 178,31 177,31 177,3 1 May 
Rapids 

Brownlee 39,7 39,6 39,6 39,6 39,7 April 15-30 
(April 1-30 
for Alt. 5) 

Dworshak 86, 15 99,21 99,21 182,23 182,23 April 1-15 for 

• Alt. 1 and 
Apri1 15-30 
for Alts. 2-5 

Lower 30,5 21,4 21,4 21 ,4 21,4 June 
Granite 

Little 27,5 21,4 21,4 21,4 21 ,4 June 
Goose 

Lower 132,29 128,28 128,28 128,28 128,28 May 
Monumental 

Ice Harbor 79, 16 66, 14 66,14 66, 14 66, 14 June (and 
May for Alts. 
2-5) 

McNary 235,57 232,58 . 242.59 232,59 232,59 June 

John Day 125,23 121,23 124,23 121 ,23 121,23 June 

The Dalles 92,15 87, 15 92, 15 87, 15 87, 15 June 

Bonneville 429,63 427,63 427,63 427,62 427,63 May 

a/ The HYSSR spill output is denominated in equivalent megawatts of power. For convenience, these 
results have been used directly rather than converted to water volume measures as they still provide a 
relative measure of spill frequenc� and volume. 

• 
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and June for Libby, and once every 7 years for 
Hungry Horse. Based on the HYSSR results for 
Alternatives 2 through 5 presented in Tables 3.5-8 
and 3.5-9, however, it does not appear that 
significant changes in flows or elevations would 
occur at Libby or Hungry Horse in typical flow 
years. Elevations at libby would be increased as 
much as 90 feet (average 21 feet) during a low 
flow year under Alternative 3 from January to mid
April. This could potentially alter the thermal 
pattern in the reservoir in late winter and early 
spring. However, Libby Reservoir is equipped 
with a selective withdrawal structure, which can 
control water temperatures. Therefore, it should be 
possible to operate the selective withdrawal 
structure to avoid adverse temperature impacts. 
The NPPC recently approved a measure proposing 
installation of a selective withdrawal structure at 
Hungry Horse, but construction would not be 
completed for several years. No data are readily 
available to directly project the magnitude and 
extent of any flow-related impacts, although 
temperature modeling is under study at this time. 

Flow augmentation from Brownlee might result in a 
small temperature increase in the lower Snake 
because of higher temperatures in the upper Snake 
from warm, agricultural return water. Although 
releases from Dworshak might mitigate this effect 
to some extent, extreme drafting from Dworshak 
during late spring and summer could change the 
thermal structure of the reservoir. Rapid lowering 
of the reservoir could increase the depth of warm 
water during summer stratification and potentially 
increase the temperature of discharge. If the 
discharge temperature is significantly increased, the 
use of Dworshak: flow to cool the lower Snake 
River as a mitigation measure would not be as 
effective. Thermal effects would not be 
cumulative, as the reservoir reestablishes isothermal 
conditions, 39°F (4°C), during the fall/winter 
turnover. 

Water temperature model studies are ongoing at 
this time. Prelim.inaty results indicate that flow 
augmentation in the form of substantial cold-water 
( 45 °F) releases from Dworshak: in August can 
produce approximately only a 1 op change in 
temperature at Lower Granite in most years. 
Temperature differences in the North Fork and 
mainstem Clearwater because of releases from 
Dworshak: would probably be more significant. 
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4.1 .3 Turbidity 
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Increased flows and sediments newly exposed by 
lowered pool levels can increase turbidity. As 
noted in the 1992 OAIEIS, turbidity effects of 
drafting the four Snake River projects to MOP 
were expected to be minimal. Results from the 
1992 physical tests support this conclusion in 
general (i.e. , no long-term impacts were noted for 
a more drastic drawdown), but suggest the 
possibility of some temporary localized impacts. 

Increased turbidity and sedimentation under the 
SEIS alternatives are expected to be minor and 
temporary. Drafting for flow augmentation could 
cause a temporal shift of sediment depositional 
zones, and subsequently a temporal elevation of 
turbidity downstream. In addition, deposition of 
lightweight particulates and floatable solids on 
receding shorelines has been associated with air 
quality degradation by some local residents. These 
effects are related, in part, to the flow rate and 
pool elevation, and thus might not be significant 
under MOP conditions proposed in the alternatives . 
As stated in the 1992 OAIEIS, riprap protection 
down to MOP has been put in place for protection 
from wave action and wind. However, potential 
exists for short-term exceedances of the various 
State standards, typically less than a 10 percent 
increase. The impacts are not expected to be 
cumulative or as significant after several years of 
operation after new depositional zones are 
established. 

4.1 .4 Contaminants and Other Water 
Quality Parameters 

The key issues associated with contaminants include 
exposure from contaminated sediments, existing 
waste dumps, and exposed sewer outfalls. These 
impacts have been previously evaluated in detail in 
the 1992 OAIEIS. Under the proposed 
alternatives, any impacts would not be as 
significant because water surface elevations would 
not be substantially different from normal 
operations, and the area of exposed sediments 
would be smaller. 

The 1992 drawdown test (Corps, 1992b) exposed 
some sewer lines in Lower Granite at 
approximately elevation 705 feet, contrary to invert 
elevations on line specifications that indicated 
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exposure would not occur. As a result, some 
discharge water was observed to pond on exposed 
bed sediments. Because the majority of alternatives 
call for lowering the reservoir to MOP only 

· 

(elevation 733 feet at Lower Granite), this problem 
would not occur. It does call attention, however, · to the uncertainties in some as-built drawings and 
the need to verify actual discharge and withdrawal 
line depths for pipes of concern. Currently, there 
is limited information on potentially affected 
outfalls, although that information does not indicate 
there would be any exposure with the proposed 
action. Discharge systems should be designed to 
adequately function under MOP conditions, which 
do occur under existing normal operations. The 
City of Umatilla has indicated that the Oregon 
Department of Environmental Quality may require 
modifications to their outfall if John Day Pool 
elevations fall below 264 feet because of inadequate 
mixing of effluent and surface waters, even though 
the outfall would not necessarily be exposed. It 
should be noted that the normal operating range at 
John Day is from elevation 260 to 265 from 
November 1 to March 1 and May 15 to June 1 .  

The 1992 OAIEIS identified an issue associated 
with potential contaminant leaching from 
encapsulated fill on the north bank of the Snake 
River at the mouth of the Clearwater River. 
However, the fill has a liner to prevent seepage 
through the levee. Therefore, any contact with the 
river would have to be through groundwater flow 
beneath the levee cross section, which is about 30 
feet below the river surface. Lowering the pool to 
MOP would be unlikely to affect this deeper 
groundwater flow. 

A recent reconnaissance report. prepared for the 
Lower Columbia River Bi-State Water Quality 
Program (Tetra Tech, 1992) identified a number of 
toxics in the water column through sampling 
conducted below Bonneville Dam (Section 2.3.2). 
Sources of these toxics, however, have not been 
identified. Comparable studies within upstream 
areas addressed by this SEIS have not been 
conducted, so it is unknown to what extent waters 
on the lower Snake River, for example, would 
parallel the characteristics found in the lower 
Columbia. Lowering the reservoirs to MOP or 
flow augmentation should not significantly affect 
the toxics in the water column. A possible 
exception involves increased aeration and mixing as 
a result of higher flows, which could increase water 

column concentrations through resuspension of 
sediments. U!ck of data precludes a judgment as to 
whether these processes constitute a significant or 
even measurable transport and fate mechanism. It 
is likely that conditions would differ little from 
conditions currently experienced during years of 
high runoff and flow conditions in the system. 

Lowering the Snake reservoirs to MOP could 
expose small areas of additional sediment beds in 
localized regions of adjacent population centers or 
industrial activity, and there might be increased 
health risks if direct dermal contact is allowed to 
occur for prolonged periods (Section 4. 1 .4. 1 ,  1992 
OAIEIS). Data on contaminants in sediment are 
generally lacking, so the significance of this 
potential exposure is unknown. However, since 
contaminated sediments would most likely occur 
directly adjacent to industrial sites, recreational 
access would be limited and prolonged physical 
contact would be expected to be minimal. In 
addition, the areas exposed are currently subject to 
frequent short-term exposure due to fluctuation of 
the pools within the normal range. Therefore, the 
proposed action should have a minimal effect in 
terms of increased exposure. Sediment sampling 
that was performed prior to the 1992 drawdown 
test did not indicate significant human health or 
aquatic hazards. 

Other relevant water quality parameters include 
dissolved oxygen, conductivity, and nutrients. 
Except for dissolved oxygen levels, which will 
increase proportionally to the increase in total 
dissolved gas, impacts to the other parameters 
under the SEIS alternatives should be relatively 
minor. However, flow augmentation from 
Brownlee might have a minor adverse impact on 
the lower Snake River water quality because of the 
generally poorer existing quality conditions of the 
middle and upper Snake River water. 

4.1 .5 Mitigation 

The primaty water quality impact is dissolved gas 
supersaturation caused by spilling. No single 
measure has yet been identified that would be 
completely effective in mitigating supersaturation if 
significant spilling occurs. This impact can be 
reduced by monitoring and reducing flows as 
problems develop. Modifying or adding flip lips to 
spill bays to minimize deep plunging has generally 
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proven effective, although these devices are only 
effective over limited flow and elevation ranges. 

Potential for mitigation of thermal impacts is 
somewhat restricted. Again, monitoring and 
control of releases as problems develop can reduce 
impacts. Discharge amounts and timing required 
by the alternatives might preclude such control, 
however . 
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4 ENVIRONMENTAL EFFECTS 
OF AI. TERNATIVES 

4.2 ANADROMOUS fiSH 

Alternative 

1. Without-Project Conditions 
(No Action) 

2. 1992 Operations 

Potential Impacts (Positive/Adverse) 

• The range of increase in juvenile downstteam passage 
survival for Snake River stocks, relative to conditions 
occurring in 1990 to 1998, depends on the model used. 

• CRiSP Results 
- Relative survival would increase prior to 1998 

improvements by 3, 4, and 31 percent for spring, 
summer, and fall chinook, respectively, because of 
actions such as predator conuol, harvest management, 
and additional screens at Lower Monumental. 

- Additional increases after 1998 from other actions 
(increased transport, improved screens, increased 
predator conuol). 

• SLCM Results 
- No action conditions not modeled for adult escapement 

• PAM Results . 
- NPPC modeled 1990 conditions as Alternative 1 without 

incorporating any nonflow actions. Therefore, the PAM 
results do not reflect any future without-project 
improvement in juvenile survival rates. 

• SPM Results 
- No action condition not modeled for adult escapemenL 

• CRiSP Results 
- Downstream survival resulting from operations changes 

only will increase relative survival slightly for most 
stocks prior to 1998 with median relative survival · 
increases of 4, 4, and -2 percent over without-project 
conditions, respectively, for spring, summer, and fall 
chinook. 

- Total relative median survival from the 1990 base case 
for 1993 conditions is estimated at 7, 8, and 28 pezcent 
for the same stocks. 

- By 1998, the total median increase in relative passage 
survival (including the increase of all activities, not just 
operational changes) is 12, 15, and 77 pezcent for 
spring, summer, and fall chinook, respectively. 

- Changes in percent survival would be higher during low 
flow years. 

- Sockeye were not modeled, but downstream survival 
changes should be similar to spring chinook. 
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Potential Impacts (Positive/Adverse) 

• PAM Results (spring chinook) 

4 

- For 1993 operational and nonoperational conditions, 
relative increased survival over 1990 conditions without 
estimated benefits of predator control are 6% (50 year 
average) and 9% (8 lowest-flow-year average); with 
predator control included, benefits are 9% (50 year 
average) and 13% (8-lowest-flow year average). 

- For operational and nonoperational conditions beyond 
1993, relative increased survival over 1990 conditions 
without estimated "low" benefits of predator control and 
other factors are 12% (50 year average) and 19% (8 
lowest-flow-year average); with estimated "high" 
benefits of predator control and other factors, they are 
20% (50 year average) and 30% (8 lowest-flow-year 
average). 

• FLUSH Results 
- Spring chinook average relative increased survival over 

baseline (1977-1988 conditions) from 18 to 32% 
depending on which of 4 transport models, 3 predation 
reduction level assumptions, and implemented or 
planned conditions were assumed. 

- Fall chinook average relative increased survival over 
baseline (1981-1989 conditions) from -1 1 to 64% (1RR 
0.5: 1), 3 to 71% (TRR 1:1), and 29 to 92% (1RR 2:1) 
each with 3 levels of predator control reduction-{), 15% 
and 25%. 

• SCLM Results (estimated median adult escapement 
change in 40 years, based on moderate effectiveness of all 
improvements over 1990 base case condition) 
- Spring, summer and fall chinook increase 3,000 to 

14,000, 1,200 to 6,000, and 300 to 5,200, respectively. 
- The estimated probability, over a 40-year period, of 

escapement falling below 1 ,000 for spring, 500 for 
summer, and 250 for fall chinook, depending on 
expected level of effectiveness of actions (low to high) 
is 16 to 3%, 15% to <1 %, and <1% to <1 %, 
respectively. 

- The estimated projection of significant decreasing future 
escapement trends is less than 12%, with most less than 
4%, for spring, summer and fall chinook over the range 
of assumed effectiveness of future actions. 

• SPM Results (spring chinook) 
- Median escapement based on conditions beyond 1993 

show slight increase from about 8,500 to 12,000 (without 
estimated benefits of predator control, adult passage, 
and habitat improvements); 8,500 to 19,000 (with these 
benefits included) over a modeled 20-year period 
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Alternative Potential Impacts (Positive/Adverse) • 

2. 1992 Operations (continued) • ELCM Results 
- Estimated Marsh Creek spring chinook escapement 

through year 2020 estimated to remain relatively flat 
with any of the proposed actions and assumed conditions 
(considering 10% reduction in predation, planned and 
implemented actions, and 4 different transport benefit 
models), with average escapement remaining from 
about 20 to 40% of the agency-defmed maximum 
sustainable production goals. Increased escapement 
over continued baseline conditions for 8 different 
alternative analysis averaged 27 to 67% higher 
escapement by the 2016 to 2020 period. 

- Estimated fall chinook escapement through 2010 
decreased or slightly increased from the 1989 to 1991 
escapement depending on estimated predation reduction 
(0,15 or 25%) and TRR ratio (0.5: 1, 1 :1 ,  or 2:1). Four 
of 9 combinations slightly increase from 150 (1989 to 
1991 average escapement) up to 264 to 489 by the years 
2007 to 2010. Three of the 4 increased values assumed 
a 25% reduction in predation; the other, 15% predation 
reduction with TRR of 2: 1.  The 5 decreasing trend 
estimates had lower assumed predation reduction 
effectiveness and TRR ratios. Future escapement 
decreased for an assumed combination middle TRR 

• (1:1), and predation reduction (15%) with NPPC 
recommended fall chinook harvest rate schedule 
changes. 

• Water particle travel time reduction could be as high as 7 
days or a 20 percent reduction at low flow or 2 days at 
high flow. Most often, even in low flow years, reduction 
would be less than half this amount 

• Estimated smolt travel time reduction could be as great as 
10 days for short periods of low flow. However, under the 
lowest (10%) seasonal flow conditions, average reduction 
in smolt travel time would be about 1 to 2 days from 
Lower Granite Dam to Bonneville Dam. 

• Benefits would also occur for other stocks iri both the 
middle and upper Columbia. 

• Minor loss of subyearling shallow water rearing habitat in 
Snake River and John Day pools. 

• Benefits to resident fish may lead to iricreased predation 
on anadromous fish. 

3. 1992 Operations with Libby/Hungry • Similar to Alternative 2. 

Horse Sensitivity 

4. Modified 1992 Operations • Similar to Alternative 2. 

s. Modified 1992 Operations with • Similar to Alternative 2. 

Upper Snake Sensitivity • 
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The proposed SEIS actions are centered around the 
concept of increasing survival of fish migrating 
through the Columbia-Snake River System. The 
actions being considered are similar to the actions 
considered in the 1992 OAIEIS, except major 
drawdowns (below MOP) in the Snake River 
reservoirs are not being considered. 

This section includes effects to anadromous fish and 
presents model results on survival. The initial 
material is a review of anadromous fish impact 
issues addressed in detail in the 1992 OAIEIS. 
This is followed by a discussion of methods and 
results for three separate model-based analyses 
conducted by BPA, SI'F A and the NPPC. The 
models used in these analyses include a full life
cycle component, where feasible, to estimate the 
effects of the proposed actions and ongoing and 
future actions on the endangered and threatened 
salmon stocks of the Snake River Basin. This 
section concludes with a summaty of the 
comparative model results and other pertinent 
factors. 

4.2.1 Review of Impact Issues 

The 1992 OAIEIS addressed in detail a 
considerable number of specific impact issues 
relative to anadromous fish. For complete 
discussion of the relationships between flow, water 
particle travel time, species, river reach, and 
survival, refer to Section 4.2 of the 1992 OAIEIS. 
The following discussion is a brief summaty of 
those issues as they pertain to the SEIS alternatives. 
These issues can generally be characterized as flow 
and other effects on juvenile salmonids and effects 
on adult salmonids, other anadromous stocks, and 
hatcheries. 

Flow Effects on Juvenile Salmonids 

Past studies indicated that quantity of flow has 
various levels of correlation with travel time and 
smolt survival. However, there is some uncertainty 
about which stocks respond to increased flows, the 
importance and level of the increased flow and the 
effects on travel time, and the optimum range of 
flows. Flow and travel time relationships have 
sometimes been found to be significant for yearling 
chinook at low flows in the Snake and Columbia 
rivers. This relationship is not clear at higher 
flows (Giorgi, 1991; Kindley, 1991). 
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Recent analysis indicates that the flow-travel time 
relationship is weak. Analysis by Stevenson and 
Olsen (1991) of yearling chinook in John Day Pool 
found no significant relationship between flow and 
travel time in 1989 and 1990. Recently, Marsh and 
Achord (1992) reviewed migration information 
from PIT -tagged fish through Lower Granite Pool 
and concluded that the dynamics of outmigration of 
hatchery and wild spring/summer chinook salmon 
appeared to be independent of flow. The analysis 
indicated that many variables in addition to flow are 
involved in daily fish passage at a dam. McNeil 
(1992) found that for five wspeciesw (brood runs) of 
juvenile salmonids in the Columbia and Snake 
rivers, only 5 of 1 17 tests of linear correlation of 
migration timing to flow quantity had a significant 
positive relationship. Three of those relationships 
were found for yearling chinook and the other two 
for subyearling chinook. McNeil (1992) does not 
contradict or modify any significance or uncertainty 
associated with existing flow/survival or flow/travel 
time relationships. 

The relationship of subyearling chinook travel time 
and flow levels is unclear; sometimes they correlate 
weakly (Berggren and Filardo, 1991) and other 
times not at all (Sims and Miller, 1982). This 
relationship is confounded by the level of smolt 
development (Kindley, 1991) or size of the fish 
(memorandum from Michele DeHart, FPC, to 
Merritt Tuttle, NMFS, October 16, 1991). The 
relationship between flow and survival was 
develoPed primarily from early studies on the 
Snake River by Sims and Ossiander (1981). Sims 
and Ossiander (1981) found survival of yearling 
chinook increased with increasing flow. Later 
�alysis of this and additional data developed 
relationships that were considered to peak at certain 
flow levels in the range of 85 to 140 kcfs in the 
Snake River (Sims et al. ,  1983). (These study 
results were confounded by effects from dissolved 
gas supersaturation, which were not measured, but 
resulted in modification of certain dams by 
installation of flip lips). No recent studies have 
been conducted to evaluate further the relationship 
between flow and downstream juvenile fish 
survival. 

The 1992 OAIEIS assessed water travel time, 
yearling chinook smolt travel time, and smolt 
survival. The alternatives considered in this SEIS 
would yield results within the range of the 1992 
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OA/SEIS values. The SEIS analyses are based on 
the results of models designed to predict fish 
survival. All of these models incorporate water 
travel time based from the Corps' backwater curves 
and provide a comprehensive evaluation of the 
many different factors affecting survival. 
However, for consistency a brief summary of the 
general changes in water travel time and smolt 
travel time/survival based on the 1992 OAIEIS 
analysis methods and the alternatives considered in 
the SEIS is presented below. 

Based on operation near MOP at the Snake River 
projects and elevation 262.5 at John Day (exclusive 
of any flow changes), the reduction in water travel 
time would be slightly more than 1 day or less than 
5 percent total water travel time reduction even at 
low flows (Corps et al. ,  1992). (The 1992 OA!EIS 
reported slightly higher corresponding figures 
because it assumed greater changes in elevations at 
the mainstem reservoirs.) The 1992 OAIEIS 
assumed an additional flow of 20 kcfs through 
augmentation, plus lower mainstem reservoir 
elevations. The resulting reduction in total water 
travel time for the Columbia and Snake rivers was 
estimated at up to about 7 days at low flow and 
about 2 days at high flow. In relative terms, this 
would reduce water travel time by about 20 percent 
at low flows and less at higher flows. 

This level of reduction in water travel time would 
be rare with the action alternatives considered in 
the SEIS. HYSSR runs indicate that changes in 
flow simulated for Alternative 2, which is 
characteristic of the other alternatives, show an 
average flow increase of about 3 kcfs in the Snake 
and 6 kcfs in the Columbia River during the spring 
passage months (mid-April through May in the 
Snake, and May through mid-June in the 
Columbia). Even for the 5 lowest flow years, the 
average increase during these periods is only 5 kcfs 
and 18  kcfs in the Snake and Columbia rivers, 
respectively. Therefore, the relative reduction in 
water travel time would nearly always be less than 
half of the 1992 OAIEIS estimate of 20 percent 
indicated for a 20 kcfs flow augmentation for both 
the Snake and Columbia rivers at low flow. 

Smolt travel time reductions would be similarly 
reduced when compared to current operations. The 
1992 OAIEIS estimated that Snake River flow 
augmentation of 20 kcfs could reduce yearling 
smolt travel time up to an estimated 4 to 7 days 
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during low flow, about 1 day at intermediate flows, 
and less than 1 day at higher flows (Corps et al. ,  
1992). In the Columbia River, the reductions 
would be less than 3 days even with flow 
augmentation to above 160 kcfs. Overall, reduced 
travel time of yearling chinook smolts from Lower 
Granite Pool to Bonneville Dam with flow 
augmentation and mainstem reservoir elevations 
near MOP could be as much as 10 days during low 
flows, although in most cases it would be much less 
than indicated above. 

Reductions in smolt travel time for the SEIS 
alternatives usually would be less than 10 days. 
Based on the average of the lowest 5 of the 50 
HYSSR flow years simulated for Alternative 2, and 
the methods described in the 1992 OAIEIS (Corps 
et al. ,  1992), the predicted reduction in smolt travel 
time would be only about 1 to 2 days in total 
yearling smolt travel time from Lower Granite Pool 
to Bonneville Dam. This is based on an average 
change over the 5 lowest flow years of about 5 kcfs 
(from 61 to 66 kcfs) in Snake River spring flows 
and 18  kcfs (from about 196 to 214 kcfs) in 
Columbia River spring flows. 

The Corps HEC-2 model runs using the backwater 
curves for full pool versus MOP indicated that a 
reduction in water travel time from the head of 
Lower Granite Reservoir to the dam would be 
1.3 days for low flow years ( <60 kcfs), 0.8 days 
for higher flow years (60 to 100 kcfs), and 0.4 to 
0.5 days for flows greater than 120 kcfs. 

While information is unavailable to predict the 
effects of the proposed actions on Snake River 
sockeye in the future, it is likely effects on 
downstream passage survival will be similar to that 
of yearling chinook from the Snake River System. 
Considering the similarity of size and downstream 
migration period, likely benefits based on models 
for yearling spring chinook will be closely 
representative of what will happen to sockeye 
juveniles beginning in about 1995. However, the 
precise relationship between these actions and 
sockeye survival is unknown. 

While it is expected that spring/summer chinook 
and sockeye juvenile migration rates would benefit 
from reduced waier travel time attributable to the 
proposed actions, the benefits are not certain and 
could be less than indicated above. The proposed 
early and later summer flow enhancements could 
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also benefit fall chinook migration, although the 
benefits of flow enhancement for this stock are not 
well defined because o� the uncertainties related to 
size or degree of smoltification of the fish and 
feeding behavior. Ongoing and planned research 
will attempt to further refine current relationships 
for subyearling flow/survival. 

Other Effects on Juvenile Salmonids 

Because only minor changes in pool levels would 
occur at some of the facilities under Alternatives 2, 
3, 4, and 5, it is expected that no significant effects 
on the ability to bypass, collect, and transport 
juvenile fish would occur under any of these 
alternatives (refer to 1992 OAIEIS, Section 2, for 
details of how bypass and collection facilities 
operate). 

No additional adverse effects of turbine passage 
would occur with Alternatives 2 through 5 
compared to existing conditions, because factors 
affecting survival (e.g., efficiency and depth of 
turbine) would not change significantly with any 
alternative. 

Increased spill might occur with increased flow in 
some cases, which could increase dissolved gas 
saturation levels. Levels above 1 10 percent can 
adversely affect fish survival (EPA, 1976). Levels 
in excess of 120 percent occur commonly during 
periods of spill. Direct mortality effects on fish 
have rarely been observed with current fish 
monitoring programs but actual effects on fish 
remain uncertain (Corps et al. , 1992). 

The overall effect of the action alternatives on 
juvenile salmonid predation is unclear. There are 
many potential impact mechanisms associated with 
predation. Some of the physical changes resulting 
from the proposed actions would work to reduce 
predation on juvenile salmon, while others would 
tend to increase it. Faster travel times through the 
mainstem reservoirs could reduce susceptibility to 
predation. However, predation is affected by 
several factors, with temperature probably one of 
the most important for squawfish activity 
(Beamesderler et al. , 1990). More stable pool 
conditions may also favor increased resident fish 
numbers, with potential impacts to salmonids. 
However, during higher flow conditions squawfish, 
the major salmonid predator, remain in more 
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sheltered Shallow water away from high velocity · 

regions (Faller et al. ,  1988) where certain stocks of 
the anadromous smolts are most often located 
during migration. If the SEIS actions result in 
cooler water temperature while maintaining similar 
migration rates, predator activity should be 
reduced. However, it is lilcely that the actions 
would contribute to very little change in 
temperature, and possibly even warmer 
temperatures, which could increase predation. It is 
uncertain that the reduced pool area could increase 
the density of predators, which could result in 
Increasing encounters. Sub-yearlings may be 
subject to higher predation if fot"Ced out of shallow
water rearing areas by lower pools. 

Because the proposed alternatives would cause only 
slight changes in area or volume from existing 
conditions, rearing habitats for migrating fish 
would experience only minor effects. The more 
stable pool levels at the run-of-river projects on the 
Snake River could increase benthic shallow-water 
production (due to lack of daily dewatering), 
possibly increasing the seasonally available food 
supply. Some shallow-water habitat could be lost, 
primarily in the John Day Pool. However, the 
overall loss of these areas should be small because 
the proposed lower pool elevations are within the 
range of elevations that typically occur during the 
late winter and early spring, when some of the 
earliest use of these areas occurs. The importance 
of these limited regions of shallow-water habitat is 
not clear at this time, but they could be significant 
in the Snake River reservoirs and John Day Pool. 

Adult Anadromous Fish 

Adult migration is unlikely to be affected by the 
proposed actions, except possibly at higher flows 
where increased spill may occur. The CBFW A 
(1991b) suggested that flow increases might benefit 
upstream migrants. However, Gibson et al. (1979) 
found that high flows have a detrimental effect on 
upstream migration. Heavy spill has been found to 
increase adult spring chinook travel time (i.e. , 
delay fish) in the Snake River (Turner et al. , 1983, 
1984). However, the SEIS actions are unlikely to 
increase flows to the high range where most 
detrimental effects have been observed . 

In the past, elevated temperatures mise mortality of 
adult salmon migrating through the Columbia 
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River. Temperatures in excess of 70°F (21 °C) that 
occur frequently in the Snake River during fall 
chinook migration may impede upstream salmon 
and steelhead migration (EPA and NMFS, 1971). 
Whether or not reduced temperature would improve 
measurably' late summer migrating adult survival 
has yet to be demonstrated, but susceptibility to 
disease might be reduced, resulting in increased 
survival. Snake River temperatures higher than 
70°F (21 °C) were recorded in pre-dam times when 
fall chinook runs were much higher, suggesting fish 
migration might not be appreciably improved with 
reduced temperatures (1992 OAIEIS). Cool-water 
releases from Brownlee or Dworshak scheduled for 
August or September (Alternatives 2, 3,  4, and 5) 
could lower mainstem river temperatures. Water 
temperature model studies are ongoing. Prelimi
nary modeling results indicate that flow 
augmentation in the form of substantial cold water 
releases from Dworshak in August could produce 
approximately only a 1 op change in temperature at 
Ice Harbor. 

Other Anadromous Stocks 

Adverse effects from lower reservoir elevations and 
flow augmentation (Alternatives 2, 3,  4, and 5) on 
other anadi:omous species would be minimal, and 
there also could be beneficial effects (Corps et al. , 
1992). Lowered reservoir elevation in the John 
Day Pool could reduce some rearing areas for such 
stocks as American shad and Pacific lamprey. 
Pacific lamprey are native species that spawn in 
free-flowing reaches and tributaries. 

Changes of velocity should not affect shad 
spawning because shad adapt to and spawn in a 
wide range of flows due to a broadcast spawning 
strategy. Some lamprey might rear in areas 
dewatered by lowered-pool operations because they 
use shallow-water regions. The majority of this 
habitat would remain, and the stabilized water 
levels would prevent ammocoetes Guvenile 
lamprey) buried in the sediment from establishing 
in regions that might be dewatered at other times of 
the year. 

Stabilizing water levels could increase benthic 
production in the remaining shallow water areas by 
increasing food supply. Sturgeon might benefit 
slightly with increased velocities because they 
typically spawn in the tailraces below the dams or 
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above the reservoirs in free-flow reaches. 
Spawning Sl,lccess is limited in low-flow years. 
Increased velocity could therefore be one factor that 
could increase spawning success. However, the 
level of increase over current conditions is 
unknown and could be insignificant, because 
increased flows and velocity would be relatively 
slight compared to normal yearly variability. 
Sturgeon prefer deeper water regions for rearing. 
Nigro (1991) found that nearly all young-of-the
year and juvenile sturgeon captured in the lower 
Columbia River pools were in water deeper than 30 
feet, although the Lower Granite population can be 
found in a variety of depth-related habitats 
(Bennett, 1991, 1993). The associated velocities of 
those depths are a dominant factor affecting 
sturgeon distribution. The overall change in 
habitat, particularly the deep-water areas, would be 
negligible because the decrease in pool elevations 
would be less than 4 feet. This is not expected to 
adversely affect rearing success. 

Hatcheries 

Operation of John Day Pool near 262.5 feet could 
adversely affect water supply at the Umatilla 
Hatche:ry, potentially reducing fish production at 
this facility. In 1992, the Umatilla Hatche:ry was 
unable to withdraw more than 9,000 gallons per 
minute (gpm) when it was designed to withdraw 
15,000 gpm. During this period, the water level in 
the John Day Pool was never down to elevation 
262.5 and usually ranged from elevation 263.5 to 
265. The Umatilla Hatche:ry is . operating below its 
design capacity due to existing problems with water 
quantity supplied by Ranney and shallow wells, so 
the availability of water as a result of lower pool 
elevation has not been tested and may be affected. 

If river temperatures below John Day increase, the 
Bonneville Hatche:ry could be adversely affected. 
Proposed flow augmentation from Dworshak 
Reservoir would reduce the temperature of the 
water supplied to Dworshak National Fish Hatche:ry 
in summer. This would result in reduced 
productivity for a portion of the hatche:ry's 
capacity, due to slower growth at lower 
temperatures. No other hatche:ry facilities would be 
affected under any of the alternatives. 
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4.2.2 Modeling of Flow Improvement 
Effects 

The analysis of the alternatives for effects on 
anadromous fish resources differs between the SEIS 
and the 1992 OAIEIS. These differences result 
from using biological models developed for the 
Columbia Basin that consider the interactions 
between more aspects of the hydrosystem that 
affect overall survival, using lif�ycle models that 

. estimate benefits ranging from downstream smolts 
survival to returning adults. These models can be 
used to estimate the benefits of the proposed 
actions. 

Different analytical approaches and interpretation of 
data have resulted in the regional development of 
three systems of models to estimate the effects of 
various actions on the fish stocks of the Columbia 
River System. 

Three regional systems of models are presented in 
the SEIS to estimate changes in downstream 
survival and total adult escapement. Each model 
system has two components: a downstream passage 
model that estimates downstream juvenile survival, 
and a lif�ycle model that estimates adult return 
escapement. The model system run by the BPA 
includes the Columbia River Salmon Passage 
Model (CRiSP.O), estimating downstream juvenile 
passage survival, and the Stochastic Life-Cycle 
Model (SLCM), estimating adult escapement. The 
BPA models are used to analyze spring, summer, 
and fall chinook. Two different models were 
developed and run by the NPPC: the Passage 
Analysis Model (PAM) that estimates downstream 
survival, and the System Planning Model (SPM), 
that estimates adult escapement. The NPPC 
analysis models only spring chinook. Also, two 
different models were developed and run by a 
cooperating group of State and Tribal Fisheries 
Agencies (STFA) called the T.E.C.H. Committee. 
Their downstream passage model is called Fish 
Leaving Under Several Hypotheses (FLUSH) and 
the model that estimates adult returns is the 
Empirical Life Cycle Model (ELCM). The 
analyses of these models used headwater indicator 
stocks for the spring/summer chinook and fall 
chinook of the SDake River. The results from each 
of these systems of models is presented separately. 
A brief description of the models' assumptions and 
their results is presented in the text. A more 
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complete documentation of the model inputs and 
their assumptions can be found in Appendices E, F, 
and G. 

Sockeye are not modeled for environmental impacts 
because of the current low numbers of adults and 
the near-term emphasis on the captive rearing 
program that will dominate the future management 
of this species. Snake River sockeye are not 
addressed in any of the model analyses discussed 
later in the text because adequate models have not 
been defined and because no known sockeye are 
likely to be in the system for at least 2 years. It is 
assumed that all juvenile sockeye are part of the 
captive breeding program managed by NMFS and 
IDF&G. Currently, no adult sockeye are expected 
to return to the Snake River System in the 
timeframe covered by this SEIS. The total 
escapement to Redfish Lake was 4 adults in 1991 
and 1 adult in 1992. These adults were captured 
for the breeding program. Therefore, in recent 
history no anadromous adult sockeye remained to 
escape to the lake, to produce wild smolts from 
Redfish Lake. However, Idaho's captive breeding 
program for Snake River sockeye could release 
smolts into the Salmon River to travel to the ocean 
within 3 years. Because of the lack of identified 
juvenile sockeye that are direct offspring from 
anadromous parents in the system, proposed actions 
in the SEIS will have no effect on this stock in 
1993. But when the smolts are released in the 
future, possibly by 1995, insystem action will. affect 
this endangered stock. 

While models are useful to compare trends between 
alternatives, it must be emphasized that their 
primary purpose is not to predict actual numbers of 
fish returning in the future. The joint Federal 
agencies are primarily using these models for the 
purpose of comparing the results of different 
alternatives with the intention of determining how 
the actions affect the continued existence of 
endangered and threatened stocks of salmon. The 
absolute numbers estimated have wide confidence 
bounds for the future estimates. 

The analysis of the alternatives for effects on 
anadromous fish resources differs between the SEIS 
and the 1992 OAIEIS. These differences result 
from using biological models that consider more 
aspects of the Snake and Columbia River System 
affecting overall survival, in particular, lif�ycle 
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models that estimate benefits ranging from smolts 
to returning adults. These models can be used to 
estimate the benefits of the proposed actions. 

The primary propose of the models is to project 
and compare trends between alternatives and to 
evaluate how the proposed actions affect the 
continued existence of threatened stocks of salmon. 
The models are not intended to predict an actual 
number of fish returning at a specific point in time. 

Two regional systems of models were used in 
developing the conclusions in this SEIS to estimate 
changes in survival and total adult escapement. 
Each . model system has two components: a 
downstream passage model that estimates 
downstream juvenile survival, and a life-cycle 
model that estimates adult return escapement. The 
model system run by the BPA includes the 
Columbia River Salmon Passage (CRiSP.O) Model, 
estimating downstream juvenile passage survival, 
and the Stochastic Life Cycle Model (SLCM), 
estimating adult escapement. The BPA models are 
used to analyze spring, summer, and fall chinook. 
The models that were developed and run by the 
NPPC include: the Passage Analysis Model (PAM) 
that estimates downstream survival, and the System 
Passage Model (SPM), that estimates adult . 
escapement. The NPPC analysis models only 
spring chinook. 

The results from the two systems of models are 
presented separately. A brief description of the 
models' assumptions and their results is presented 
in the text. A more complete documentation of the 
model inputs and their assumptions can be found in 
Appendices E and F. Because of differences in 
various assumptions, the results of the models are 
not directly comparable. 

At the outset of the SEIS process, the Corps and 
the cooperating agencies agreed that the 
anadromous fish impact analysis would also include 
results from a group of State and Tribal Fisheries 
Agencies (STF A). This group, called the 
T.E.C.H. Committee, d�veloped and used a 
downstream passage model called Fish Leaving 
Under Several Hypotheses (FLUSH) and a model 
that estimates adult returns, the Empirical Life 
Cycle Model (ELCM). Results from the STFA 
were not available for the draft SEIS due to time 
constraints. The Corps has reviewed the 
prelimiruuy results of the STF A model. The initial 
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review revealed some concerns that are undergoing 
further examination and discussion with the STF A. 
BPA is also in the process of reviewing the STF A 
analysis, and expects to have additional concems 
requiring clarification and discussions. 
Consequently, the cooperating agencies believe that 
the prelimiruuy results of the STF A model should 
not be used in the development of the conclusions 
of the SEIS. 

The cooperating agencies support the ongoing 
processes within the region to facilitate review, 
understanding, and coordination of the three model 
systems. The near term preliminary peer review is 

_ expecting to provide information within the next 
two months, while the long-term model 
coordination process will be ongoing. 

CRiSP.O, PAM, and FLUSH do not have a 
dissolved gas module that genemtes percent of 
supersaturation as a .function of water volume 
spilled. The effects of supersaturation on fish 
mortality is an area of contention within the region 
due to associated uncertainty and the complexity of 
designing an adequate experiment. Studies in the 
late 1960s and early 1970s indicated that 
supersaturated levels as low as 108 percent affect 
fish condition leading to mortality. These studies 
led to the design and construction of flip lips on 
most Snake River dams. 

4.2.3 BPA Model Analysis 

Analytical Methods 

The SEIS analysis conducted by BPA uses 
advanced technical models· based on the best 
currently available scientific information to evaluate 
the biological effect of the proposed SEIS actions 
and other nonflow measures on Snake River 
chinook salmon stocks listed under the ESA as 
threatened. Professional judgment has been used in 
those areas where studies are still in progress, and 
where data are limited or not available. CRiSP.O 
provides information on juvenile passage survival, 
and SLCM provides information on multigeneration 
spawning escapement trends. They are an essential 
analytical tool for a quantitative, comprehensive 
evaluation of the many factors that combine to 
affect juvenile system survival to below Bonneville 
Dam and estimating the long-term population 
viability of the ESA salmon stocks. A cumulative 
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analysis (relative to a narrower focus on individual 
actions or life stages) is critical to evaluate the 
effects of proposed river operations that would 
occur in combination with other ongoing nonflow 
project improvement measures. 

To evaluate the effects of system operations for 
1993 and future years, it is necessary to analyze 
available information and data in two ways. First, 
CRiSP.O is used to analyze juvenile passage 
conditions. The model analyzes the alternate flow 
measures (Alternatives 2, 3, 4, and 5) relative to 
no action (Alternative 1), with other 1993 nonflow 
measures in place to determirie if the changes in 
flow and pool elevations will decrease, effect no 
change, or increase survival of juveniles. In 
addition, juvenile passage survival for the proposed 
flow measures in combination with 1993 and 1998 
levels of nonflow measures have been compared to 
1990 baseline survival conditions. Second, the 
SLCM is used to project the expected spawning 
escapement trend of each population over the next 
40 years if the system operations were continued 
into the future. Also included in the SLCM life
cycle analyses are actions that are currently 
scheduled to be implemented, or that have a high 
probability of occurring in the near term. These 
include actions such as installation of additional 
bypass improvements, improved predator control, 
extended transportation periods, reductions in 
harvest, adult upstream passage improvements, and 
subbasin habitat improvements. The uncertainty 
regarding effects of these actions is addressed for 
by analyzing low, moderate, and high effectiveness 
levels. 

The employment of analytical models is important 
in estimating the possible eventual fate of a 
population of anadromous fish because of the 
temporal and spatial distribution of both the 
population and the actions that affect fish survival. 
In any given year, fish from 4 or more brood years 
are distributed throughout the species' range as 
rearing juveniles, outmigrants, subadults, or adults. 
The population trend will be affected by nonflow 
and modified operational actions started in 1991 
and escalating through 1998 and beyond. While it 
may be possible to estimate the effects of 1993 
proposed actions on the survival of one or more life 
stages, it is necessary to combine these effects with 
other recent and proposed future nonflow actions to 
assess the overall effect on the population trend. 
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There is substantial uncertainty and variability 
inherent in biological systems. In addition, for 
several of the nonflow measures there are limited 
data to evaluate project-specific effectiveness. The 
analyses attempt to capture much of this uncertainty 
by the use of a statistically based model and 
application of ranges for several critical 
assumptions. The results of the models estimate 
the range of expected future states of the 
populations and the relative changes in the passage 
survival levels or the population trends between the 
1990 baseline operations and alternative future 
conditions. It should be noted that the production 
relationships in the models become more uncertain 
at critically low population levels where genetics 
and spatial distributions of the species may become 
a dominant factor. The significant level of 
uncertainty in the biological data used in the 
analysis requires that a strong monitoring and 
evaluation program closely follow the dynamics of 
the population and provide for corrections in both 
the management actions and the models. 

Columbia River Salmon Passage Model 

Juvenile migration survival levels for Snake River 
spring, summer, and fall chinook are analyzed with 
CRiSP.O developed by the Center for Quantitative 
Science, University of Washington. CRiSP.O is 
Used to estimate the juvenile survival rate for 
passage above Lower Granite Dam, through the 
operational system, to below Bonneville Dam 
(system survival). Input parameters describirig fish 
behavior, survival relationships, system 
configurations, and hydropower operations are 
specified for the different years and alternatives 
under analysis. Flow data used in CRiSP.O are 
generated from the HYSSR hydroregulation model 
using the 50 continuous water year record of 1929 
through 1978. The survival estimates of CRiSP are 
used in SLCM to estimate long-term population 
trends. For more specific information on the 
CRiSP Model and input parameters, see "Input 
Parameters for the Modeling of Snake River 
Salmon with the CRiSP.O Model" in Appendix E 
and Hinrichsen et al. (1992). 

Stochastic Ufe-Cycle Model 

Changes in spawning escapement trends for 
spring/summer and fall chinook are analyzed with 
the SLCM developed by Dr. Danny C. Lee (Inter-
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mountain Research Station, Forestry Sciences 
Laboratory, Boise, Idaho), and Dr. Jeffery B. 
Hyman (Quality of the Environment Division, 
Resources for the Future, Washington, DC). The 
SLCM is used to projeet spawning escapement 
trends over a 40-year simulation period (1991 
through 2030). This model was designed for 
population viability assessments combining 
advanced modeling techniques with concepts from 
the field of conservation biology. SLCM is 
designed to mimic the basic mechanisms regulating 
populations of Pacific salmon, while capturing 
some of the intra-annual and inter-annual variation 
inherent in these populations. The model 
incorporates uncertainty in projecting the state of 
salmon populations resulting from: 1) temporal 
variation in populations and environmental 
conditions; 2) intrapopulation variation among 
individuals; and 3) uncertainty in parameter values. 
Variation in population numbers is simulated by 
incorporating stochastic processes at each step in 
the life cycle. The stochasticity incorporated in the 
SLCM allows a more realistic presentation of the 
possible future states of these populations than 
would be shown by a deterministic model (one that 
is based on averages and does not incorporate 
variability that could simulate uncertainties). 
Estimated spawning escapement trends are 
developed by simulating 500 separate populations 
over the 40-year period for each alternative. 
Probability distributions for future estimated 
escapement levels are produced for each of the 40 
years. 

The SLCM is calibrated and initialized using 
estimated adult harvest and wild fish return data 
from 1977 to 1991. SLCM input data were 
developed separately for Snake River fall chinook 
salmon and the spring and summer components of 
the spring/summer chinook, as these three groups 
of fish have different life history traits. Because 
the summer component is harvested at different 
rates and migrate earlier as smolts, it was modeled 
separately from the spring component even though 
they are considered within the same evolutionary 
species unit under the current ESA listings. Output 
from CRiSP.O is used to generate a probability 
distribution of survival for juvenile passage in the 
SLCM. The analysis of harvest changes for fall 
chinook use output from a harvest model developed 
by the Oregon Department of Fish and Wildlife 
(ODFW). For more specific information on the 
SLCM and input parameters see "Input Parameters 
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for the Modeling of Upper Snake River Wild 
Chinook Salmon with the SLCM, " Appendix E, 
and Lee and Hyman (1992). 

Critical Assumptions 

In addition to the uncertainty modeled through 
stochastic processes, the SLCM trend analyses 
assume three separate levels of effectiveness for 
nonflow measures where significant uncertainty 
exists. Low, moderate, and high levels of 
effectiveness are assumed for these measures. The 
range of effectiveness assumed for these measures 
in 1993 and 1998 are identified in Table 4.2-1 and 
discussed briefly below along with critical 
assumptions for flow augmentation benefits and 
harvest reductions. 

Adult Passage Improvements 

• Bypass Screens for Adult Fallback-The 
extended period of operating juvenile passage 
facilities through December at McNary, through 
September at Little Goose and Lower Granite, is 
assumed to reduce adult fall chinook turbine 
mortality by collecting additional adults that are 
falling back downstream during passage. Adult 
passage counts at McNary for 1991 during the 
extended period of operating juvenile passage 
screens showed that 14 percent of the adult run 
of chinook were guided into the juvenile bypass 
system il.fter falling back through turbine intakes 
(Wagner and Hillson, 1992). No data were 
identified for adult chinook turbine mortality 
rates; however, data for adult steelhead turbine 
mortality have been reported ranging from 22 to 
44 percent (Wagner and Ingram, 1973). Based 
on these limited data, the effect of bypass 
screens is calculated to range from 0.6 to 1 . 1  
percent increase in Columbia River reach total 
survival when applied to McNary Dam. Similar 
data collected during 1991 at Lower Granite 
Dam also showed 14 percent of the adult fall 
chinook being guided during the extended 
screening period (ongoing study results, 
T. Bjomn, University of Idaho, Moscow, Idaho, 
1992), which would result in a 6. 1 to 12.2 
percent increase in Snake River reach total 
survival when applied at Lower Granite and 
Little Goose. 

It is assumed that for the mainstem Columbia 
River dams other than McNary the extended 
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• Table 4.2-1. The ranges of effectiveness applied to measures having significant levels of 
uncertainty or data limitations for 1993 through 1997 and for 1998 and later 
years. Page 1 of 2 

1993 1998 

Parameter Stock: Low (%) Mod. (%) High (%) Low (%) Mod. (%) High (%) 

Juveaile Passage Measures 
Squawfish 

% decrease in reservoir mortality 
due to implementation of 
squawfish removal program, based 
on predation modeling which 
projects a sustained 10-20% annual 
squawfish harvest may result in 
>SO% reduction in predation 
mortality (Rieman and 
Beamesderfer, 1990). All 3.8 7.5 1 1 .3 12.5 25 37.5 

Pre-smolt Measures 
Habitat 

% increase in production of pre-
smolts over existing conditions due 
to increases in habitat quality 
(estimate - Robert Austin's review 
of other biological opinions, 
Fishery Biologist, BPA) 

• 
Spring/ 
Summer 0 0 0 5.5 10 

Hells Canyon Flow 

% increase in no. of productive 
redds due to changes in operation 
of Hells Canyon Dam, which will 
reduce no. of spawning redds 
dewatered (Conner 1992; estimate 
- Dan Daley, Fishery Biologist, 
BPA) Fall 0 5 10 0 5 10 

Irrigation Diversion Screens 

% increase in pre-smolt to smolt 
survival rate due to installation of screens (Schill, 1984; estimate -
Dan Daley and Robert Austin, 
FIShery Biologists, BPA) 

Spring 0 0 0 2 3.5 5 

Summer 0 0 0 1 .0 1 .8 2.5 

Adult Passage Improvements 

Bypass Screens for Adult Fallback 

% decrease in mortality due to 
extended screening period (Wagner 
and Hillson, 1992; Wagner and 
Ingram, 1973; personal 
communication, T. Bjornn, 
Consulting Scientist, University of 
Idaho, Moscow, Idaho, 1992) 

Columbia projects Fall 0.1 0.1 0.2 0.6 0.8 1 . 1  

• Snake projects Fall 5.0 7.4 9.9 5.0 7.4 9.9 
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Table 4.2-1. The ranges of effectiveness applied to measures having significant levels of • 
uncertainty or data limitations for 1993 through 1997 and for 1998 and later 
years. Page 2 of 2 

1993 1998 

Parameter Stock Low (%) Mod. (%) High (%) Low (%) Mod. (%) High (%) 

Law EnfOrcement 

% increase in upstream survival 
due to increased law enforcement 
(estimate - Steve Vigg, Fisheries 
Biologist, BPA, 1992) 

Snake All 0.25 2.63 5.0 0.25 2.63 5.0 

Columbia All 0.25 2.63 5.0 0.25 2.63 5.0 

Adult Ladder Improvements 

% decrease in mortality due to 
improvements in ladder 
temperature at the four Snake 
projects under low water 
conditions (based on mortality 
estimated from ongoing study of 
T. Bjomn, Consulting Scientist, 
University of Idaho, Moscow, 
Idaho, 1992 and an estimated 
occurrence of low water/high 
temp.) 

Fall 0 0 0 0.08 0.25 0.42 

• Summer 0 0 0 0.08 0.25 0.42 

Spring no effect no effect no effect no effect no effect no effect 

Combined Effects of Adult Passage 
Improvements 

% increase in survival calculated 
through spreadsheet applying 
combined effects with calibrated 
adult survivals 

Fall 

Snake 6.34 1 1 .76 17.18 6.4 1 1 .96 17.53 

Columbia 0.33 2.75 5.16 0.81 3.46 6.12 

Total 6.69 14.83 23.23 7.26 15.84 24.72 
Spring 

Snake 0.25 2.63 5.0 0.25 2.63 5.0 

Columbia 0.25 2.63 5.0 0.25 2.63 5.0 

Total 0.50 5.32 10.25 0.5 5.32 10.25 

Summer 

Snake 0.25 2.63 5.0 0.27 2.68 5.09 

Columbia 0.25 2.63 5.0 0.25 2.63 5.0 

Total 0.50 5.32 10.25 0.52 5.37 10.35 

• 
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period of screening will not affect a significant 
number of adults; therefore, no effect is 
modeled. For the Snake River dams, the 
extended screening is assumed to affect the 
entire nm of fall chinook only for Little Goose 
and Lower Granite dams starting in 1993. 

• Fish Ladder Temperature Improvements-It is 
assumed that currently there is a 1 to 5 percent 
increase in the summer and fall chinook 
mortality through the four Snake River dams 
resulting from high temperatures in adult fish 
ladders during low water conditions (ongoing 
study analysis, T . .  Bjornn, University of Idaho, 
Moscow, Idaho, 1992). Assuming these low 
water conditions occur approximately one-third 
of the time, the range of ladder temperature 
improvement effects for these species is a 0.3 to 
1. 7 percent decrease in total Snake River 
passage mortality. Improvements in ladder 
temperatures as a result of ladder improvements 
are projected to start in 1998 for adult summer 
and fall chinook. No effect is assumed on 
earlier migrating spring chinook . 

Harvest Reductions 

• Harvest Regulations-Reductions in harvest are 
modeled only for fall chinook based on a 
projection of future harvest rates as modeled by 
ODFW. Harvest rates start in 1991 as a 22 
percent decrease in U.S. ocean and a 35 percent 
decrease in Columbia River fisheries from 1990 
rates, decrease an additional 5 percent in the 
ocean and 24 percent in the river for 1992 to 
1995 harvest rates, and then return to 1984 to 
1990 rates for 1996 and beyond (Schaller et al. ,  
1992). 

• Law Enforcement-Increased law enforcement is 
assumed to increase the total upstream survival 
through the entire lower Columbia River reach 
by 0.25 to 5 percent, and through the entire 
Snake River reach by 0.25 to 5 percent for 
spring, summer, and fall chinook by the year 
1993 (estimate by Steve Vigg, Fisheries 
Biologist, BPA). 

Habitat Improvements 

• Habitat Quality Improvements-It is assumed 
that increases in habitat quality will increase the 
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production of pre-smolts by a range of 1 to 10 
percent over existing conditions starting in 1998 
for spring and summer chinook (not fall 
chinook) (estimate by Robert Austin, BPA). 

• Irrigation Diversion Screens-It is assumed that 
screening of irrigation diversions will increase 
the pre-smolt-to-smolt survival rate by a range 
of 2 to 5 percent for spring chinook, and 1 to 
2.5 percent for summer chinook based on 
limited research in the Salmon River. These 
changes are modeled to take effect in the year 
1998 (Schill, 1984; estimate by Dan Daley and 
Robert Austin, BPA). 

• Hells Canyon Dewatering-It is assumed that 
changes in the operation of the Hells Canyon 
Dam by Idaho Power Company will reduce the 
number of downstream spawning redds 
dewatered and increase the number of 
productive redds by a range of 0 to 10 percent 
by the year 1993 (Conner, 1992; estimate by 
Dan Daley, BPA). 

Juvenile Passage Improvements 

• Flow Augmentation-Changes in Snake and 
Columbia River flows are based on Corps 
HYSSR Model analyses of base case and 
alternative operations using 1929 through 1978 
water conditions. The effects of changes in 
flow conditions for spring and summer chinook 
are based on river reach survival data for 
yearling chinook from 1970 and 1972-80 (Sims 
and Ossiander, 1981). There is much 
uncertainty regarding· these data and their 
application to reservoir survival due to the 
construction and start-up of Little Goose and 
Lower Granite dams and the changing levels of 
dissolved gas concentrations before and after 
years when flip lips became effective. Flow
travel time and flow-survival data are 
confounded by other factors that affect travel 
time and survival (see Section 4.2. 1). 

The effects of flow augmentation on fall chinook 
are based on a combination of travel time 
relationships and an estimate of mortality per 
day of travel time. The travel time relationship 
for Lower Granite Pool incorporates fish length 
and flow rate based on 1991 data (memorandum 
from Michele Dehart, FPC, to Merritt Tuttle, 
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NMFS, October 16, 1991). The travel time for 
all other pools is based on data from John Day 
Pool (Berggren and Filardo, 1991). It should be 
noted that these relationships are based on 
limited data and weak correlations of travel time 
and flow. Therefore, another option (Flow 
Travel Tune Option 2) was modeled as part of a 
sensitivity analysis whi�h assumes no 
relationship between flow and travel time for fall 
chinook smolts. Other researchers have 
questioned the existence of a direct relationship 
between travel time and flow for subyearlings 

· (Giorgi, 1991; Kindley, 1991). The mortality 
rate per day of travel time is estimated to be 
2.26 percent based on output from the Columbia 
River Ecosystem Model using data for John Day 
Pool (modeling by Sam Bledsoe, Consulting 
Scientist, University of California-Davis, 1991 
to 1992). A high degree of uncertainty can be 
attributed to this approach due to using John 
Day Pool data relationships as representative of 
Columbia River reservoirs, and especially Snake 
River reservoirs. In addition, uncertainty might 
increase when this per day mortality is assumed 
to be constant across different flow years. 
Realistically changing period flows would have 
some effect on travel time and survival. 

• Squawfish Management-Changes in reservoir 
mortality due to the squawfish management 
program are based on predation modeling which 
projects that a sustained 10 to 20 percent annual 
harvest rate of adult squawfish may result in a 
50 percent reduction in predation mortality 
within the planning period (Rieman and 
Beamesderfer, 1990). Because of the 
uncertainty in the effectiveness of this program, 
the ability of the program to sustain these rates 
of reduction, and the unknown proportion of 
total reservoir mortality caused by squawfish 
predation, the analysis assumes a reservoir 
mortality reduction of 7.5 percent in 1993 and 
25 percent by the year 1998. For this analysis, 
a factor of plus and minus 50 percent is applied 
to these assumed values to arrive at an 
uncertainty range for squawfish effectiveness of 
3.75 to 1 1 .25 percent reduction in reservoir 
mortality for 1993 through 1997 and 12.5 to 
37.5 percent for 1998 and beyond. 

• Transportation-The analysis models the 
extension of transportation operations for fall 
chinook from mid-August in the base case to the 
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end of September starting in 1993. 
. Transportation was modeled to start at Lower 
Monumental in 1993 as scheduled. Like the 
1998 fish guidance efficiency (FGE) estimates, 
FGE for Lower Monumental was assumed based 
on studies of dams with similar configurations. 
Additional number of fish that are transported 
occurs in the 1998 model runs at the transport 
projects as collection efficiency improves with 
bypass system improvements. The analysis 
models transported fish with a direct mortality 
of 1 percent · due to stress of the transportation 
process. A review of transport benefit data 
comparing the adult return rate of transported 
juveniles to nontransported (inriver) juveniles 
suggests either: 1) there is a higher latent 
mortality rate for transported fish th8n for 
nontransported fish after release below 
Bonneville, which is to be expected because 
many of the fish that are transported are 
hatchety fish in poor condition and are unlikely 
to survive whether transported or passed inriver; 
2) inriver migration mortality estimates are too 
high; or 3) an unknown combination of 1 and 2. 
This model analysis assumed an additional 
post-Bonneville mortality occurs with 
transported fish (number 1). Based on an 
analysis of transportation experiments from 1968 
to 1989 and life-cycle models, a post-Bonneville 
mortality rate of 32 to 76 percent is applied to 
transported fish, depending on the species and 
point of collection. Another option (Transport 
Option 2) also was modeled and used only data 
from 1986 to 1989 transport experiments 
reflecting more recent transportation program 
conditions; the post-Bonneville mortality was set 
at 34 to 57 percent (See Appendix E for further 
discussion of post-Bonneville mortality for 
transported fish). 

• Lowered Pool Levels-Decreases in operating 
pool levels to MOP at the Snake River 
reservoirs and minimum irrigation pool at John 
Day Pool are modeled by converting the flows . 
for lower reservoir elevations to velocity 
equivalent flow rates at normal pool elevations 
(see CRiSP.O documentation). 

• Spill-This analysis assumes that 1992 spill rates 
continue through 1997 at all projects, except for 
Lower Monumental where the 1992 spill rates 
terminate in 1993. Spill terminates at Ice 
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Harbor, The Dalles, John Day, and Bonneville 
for 1998 future conditions. 

• Fish Bypass Systems-The Lower Monumental 
bypass system, the little Goose and Lower 
Granite gate raises, Ice Harbor screens, and 
improvements at Bonneville Powerhouse ll are 
modeled starting in 1993. Bypass systems at 
The Dalles, a gate raise at Lower Monumental, 
long screens at Lower Granite and little Goose, 
and long screens and a gate raise at McNary are 
modeled starting in 1998. No improvements in 
bypass systems are modeled at John Day. The 
fish guidance efficiencies madeled in the 
analyses are based on information from the 
Corps Research Reports and consultation with 
NMFS researchers and documented in 
Appendix E, "Input Parameters in CRiSP.O. " 

Benefits Not Considered in the 
Analysis 

The following potential fish survival benefits were 
not included in the analysis because of such high 
uncertainty in either the effects, implementation 
timing, or the complexity to model appropriately. 

• Temperature Control-The analysis assumes no 
adult survival benefits from use of flow 
augmentation for water temperature control. 

• Fish Ladder Flow Improvements-No 
improvement in adult passage survival is 
assumed for improved ladder flows, 
modification of spill patterns, and ladder 
entrance gate modifications intended to reduce 
migration delays at dams, although some 
researchers (personal communication, T. 
Bjornn, University of Idaho, Moscow, Idaho, 
1992) believe that the benefits of modifying 
ladder entrances and spill patterns are tangible. 

• Bypass Screens for Fallback at Lower 
Monumental-There is no benefit assumed for 
spring, summer, or fall adults for reduced 
turbine mortality from bypass screens added at 
Lower Monumental. 

• Peak Turbine Efficiency-No reduction in 
mortality for juveniles passing through turbines 
or adults falling back through turbines is 
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assumed for operating turbines within 1 percent 
of peak efficiency. 

• license Buy-Back and Lease Back-No 
reduction in fall chinook harvest rates resulting 
from the NPPC's proposed program to buy back 
pr lease back in-river non-tribal gillnet fishing 
licenses are modeled. The timing and 
effectiveness of these actions are uncertain. 

• Supplementation-This analysis does not model 
the effects of existing or future hatchery 
supplementation programs, nor does it model 
potential effects of future changes in the 
management of existing supplementation 
programs. 

• Hatchery Production and Management-This 
analysis does not model future changes in 
hatchery production quantity or hatchery fish 
quality that could potentially affect wild fish 
stocks. 

• Transportation Survival-There is no decrease in 
the direct or post-Bonneville transportation 
mortality rates modeled for special-care 
transportation measures or improved fish 
condition from reduced incidence of disease or 
stress. 

• Future Flow Augmentation-There are no 
additional future flow augmentation 
improvements modeled for the Snake River from 
additional water rental, irrigation curtailments, 
or water conservation programs. 

• Flow Operations-There are no improvements in 
survival modeled for increased nighttime flows, 
increased use of flow block pulsing to stimulate 
fish movement, and increased priority of flow 
augmentation for wild-run timing versus 
hatchery run timing, although coordination with 
the Fish Passage Center currently includes these 
measures. 

CRiSP and SLCM Model Results 

CRiSP.O is used to model the following conditions 
for spring, summer, and fall juvenile chinook: 

1) 1990 Baseline-The 1990 level of river 
operating rules with 1990 level of nonflow 
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measures. This alternative is a benchmark of 
conditions just prior to the ESA listing of Snake 
River chinook. 

2) Alternative 1 - 1993-SEIS Alternative 1 with 
1993 levels of nonflow improvement measures. 
This alternative is equivalent to a no action 
alternative (can be referred to as Static 1993 
Option for comparison). 

3) Alternatives 2 through 5 - 1993-SEIS 
.Alternatives 2 through 5 with 1993 levels of 
nonflow improvement measures. 

4) Alternative 4 - 1998-The SEIS Alternative 4 
with 1998 levels of nonflow improvement 
measures. 

Alternative 4 was found not to be significantly 
different from Alternatives 2, 3,  and 5. Hence, 
only Alternative 4 is the preferred alternative and 
was run with low, moderate, and high levels of 
effectiveness for the impacts of squawfish 
management. Alternatives 1 ,  2, 3,  and 5 were only 
run at the moderate level of squawfish management 
effectiveness. 

CRiSP.O results for the 1990 baseline, and 
Alternatives 1 and 4 at the moderate level of 
squawfish management effectiveness are shown in 
Table 4.2-2. The table shows the lOth percentile, 
median, and 90th percentile estimated system 
survival rates for Snake River juvenile spring, 
summer, and fall chinook based on the 50 contin
uous water years of analysis (1929 through 1978). 
Changes in estimated survival for Alternative 4 
relative to Alternative 1 (no action) conditions in 
1993 and for Alternative 4 in 1993 and 1998 
relative to 1990 baseline conditions are also shown 
in Table 4.2-2. The estimated juvenile survival 
values represent the survival of juveniles from 
Lower Granite through the system to the tailrace of 
Bonneville Dam, assuming an additional post
Bonneville equivalent mortality rate of 32 to 74 
percent applied to transported fish. The median 
survival values and relative changes from 1990 
baseline conditions at the low, moderate, and high 
levels of squawfish management for 1993 and 1998 
future conditions are provided in Table 4.2-3. A 
change in survival relative to the 1990 baseline is 
equal to: 
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Relative % change in = Alternative - 1990 Baseline 100 Survival from 1990 Base 1990 Baseline x 

Figure 4.2-1 shows the lOth percentile, median, 
and 90th percentile estimated juvenile survival 
levels for Alternatives 1 through 5 for spring, 
summer, and fall chinook, respectively. These 
survival levels are at the moderate level of 
squawfish management effectiveness. 

The SLCM was run for the following conditions for 
spring, summer, and fall chinook: 

• 1990 Baseline>-This is the estimated escapement 
trend under future conditions with 1990 level of 
river operating rules and 1990 level of nonflow 
improvement measures. This is a baseline from 
which to measure the effects of improvement 
measures implemented and planned for 
implementation since 1991. 

• 1993 and Future-This is the estimated 
escapement trend under future conditions with 
1993 proposed river operations (Alternative 4) 
with 1993 level of nonflow improvement 
measures in effect through 1997, and 1998 level 
of nonflow improvement measures in effect 
starting in 1998. 

The SLCM results are shown in Figures 4.2-2 
through 4.2-4 for the projected spawi:ring 
escapement trends for spring, summer, and fall 
chinook for both the baseline conditions and the 
proposed 1993 and future conditions. The 1993 
and future action analysis includes three different 
levels of effectiveness for the measures taken for 
squawfi.sh management, adult fallback screening, 
ladder temperature improvements, increased law 
enforcement, habitat quality improvements, 
irrigation diversion screening, and reductions in 
Hells Canyon redd dewatering. These levels are 
identified as low, moderate, and high effectiveness 
and correspond to analyses with these measures all 
set to the low, mid-point, and high levels of the 
assumed ranges of effectiveness. 

The projected median escapement level shown on 
each figure is based on 500 stochastic simulations. 
The lOth and 90th percentile lines on the graphs 

.are the boundaries surrounding 80 percent of the 
500 simulated populations for each of the 40 years. 
The 1Oth percentile lines (lowest lines on each 
figure) show the escapement level above which 
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Table 4.2-2. Smolt hydrosystem estimated survival percentages and relative pel-cent change from the 
baseline conditions at the moderate level of squawfish management effectiveness. 

Condition CRiSP.O Survival 

1990 Baseline 1Oth Percentile 

Median 

90th Percentile 

Alt. 1 - 1993 1Oth Percentile 
(Static 1992 Option) 

Median 

90th Percentile 

Alt. 4 - 1993 lOth Percentile 

Median 

90th Percentile 

Alt. 4 - 1998 1Oth Percentile 

Median 

90th Percentile 

Increase lOth Percentile 
Alt. 1 - 1993 to 

Median Alt. 4 - 1993 

90th Percentile 

Increase lOth Percentile 
1990 Baseline to 

Median Alt. 4 - 1993 

90th Percentile 

Increase 1Oth Percentile 
1990 Baseline to 

Median Alt. 4 - 1998 

90th Percentile 

Note: Numbers are rounded to the nearest 0. 1 % .  
so some slight differences ma� al?pear· 

90 percent of the estimated spawning escapements 
were projected to occur for each year. 

The results of the SLCM shown in Figure 4.2-5 
indicate the percent of the 500 population 
projections falling below a specified low level of 

ACOE/2-ll-93123:47/03818A.l 

Species 

Spring Summer Fall 

Passage Survival (Percent) 

16.8 15.7 6.6 

20. 8  19.9 12.4 

22.6 22.5 17.2 

18.2 17. 1  9.3 

21.4 20.7 16.2 

22.9 22.9 21 . 1  

19.2 17.8 10.0 

22.2 21.5 15.9 

23. 1  23 .2 20.6 

21.0 19.8 15.9 

23.3 22.8 22.0 

24. 1 24.3 26.2 

Relative Increase in Passage Survival (Percent) 

5.2 4. 1 7.5 

3.7 3.9 -1.9 

0.9 1.3 -2.4 

14.3 13 .4 51.5 

6.7 8.0 28.2 

2.2 3 . 1  19.8 

25.0 26. 1  140.9 

12.0 14.6 77.4 

6.6 8.0 52.3 

The relative increases were calculated prior to rounding, 

spawning fish in each year. This level was set by 
the modelers at 1,000 spawners for spring chinook, 
500 spawners for summer chinook, and 250 
spawners for fall chinook. These levels were set to 
show changes in population trends based on the 
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Table 4.2-3. CRiSP.O median estimated survival and relative changes in survival from the 1990 baseline 
conditions for all levels of effectiveness of squawfish management. 

Condition 

1990 Baseline 

1993 Low 

1993 Moderate 

1993 High 

1998 and Future Low 

1998 and Future Moderate 

1998 and Future High 

Spring 

20.8 

22.0 

22.2 

22.5 

22.5 

23.3 

24.0 

Summer Fall 

Passage Survival (Percent) 

19.9 12.4 

21.2 15.4 

21.5 15.9 

21.8 16.4 

21.9 20. 1 

22.8 22.0 

23.5 24. 1 

Relative Increase in Survival from 1990 Baseline (Percent) 

1993 Low 

1993 Moderate 

1993 High 

1998 and Future Low 

1998 and Future Moderate 

1998 and Future High 

5.8 

6.7 

8.2 

8.2 

12.0 

15.4 

6.5 24.2 

8.0 28.2 

9.5 32.3 

10.0 62. 1 

14.6 77.4 

18. 1 94.4 

Note: Numbers are rounded to the nearest 0. 1 % .  The relative increases were calculated prior to rounding, 
so some slight differences may appear. 

magnitude of current run sizes and are not intended 
to represent a critical population number. 

The probability of the estimated population 
escapement levels decreasing or increasing over 
time were analyzed by regressing each of the 500 
projected 40-year spawning escapement trends. 
Each regression trend line was tested with T -tests 
for statistically significant increasing or decreasing 
slopes at the 95 percent confidence level. Table 
4.2-4 shows the percent of the escapement 
projections having a statistically significant negative 
or positive slope and those having no statistically 
significant slope. 

In addition to the low, moderate, and high 
effectiveness levels of uncertainty modeled and 
reported in the analysis, the three levels were 
combined assuming equal probability of occurrence 
and reported as • Allft levels of effectiveness 
(Table 4.2-4). The figures and tables sharing ft All 
Effectiveness" are based on 1 ,500 simulations 
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(three effectiveness levels with 500 simulations per 
level). 

Spring and Summer Chinook 

In general, CRiSP.O results (Table 4.2-2) show that 
estimated spring and summer chinook juvenile 
survival increases slightly with the SEIS flow 
measures (difference between Alternatives 1 and 4), 
and that significant additional survival 
improvements result from the addition of nonflow 
improvement measures such as increased 
transportation, squawfish management, and bypass 
system additions/improvements (1990 baseline 
compared to Alternative 4 1993 and 1998). 
Improvement measures provide more significant 
benefits in low survival years. Approximately one
half of the median estimated survival increases 
projected for spring and summer chinook in 1993 
are a result of flow augmentation and reduced 
elevation operational measures. By 1998, 
approximately one-quarter of the median estimated 
survival increases are due to flow measures . The 
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• Figure 4.2-1. Spring (A}, summer (B), and fall (C) chinook smolt hydrosystem survival percentages 
· (lOth percentile, median, and 90th percentile) for the SEIS flow alternatives under 

moderate effectiveness of squawfish management. 
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Figure 4.2-2. Snake River spring chinook salmon escapement based on SLCM 500 game and 40-year 
simulation for baseline and modified system alternatives. Lines denote 90th percentile 
(upper), median, and lOth percentile (lower) values. 
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Figure 4.2-3. Snake River summer chinook salmon escapement based on SLCM 500 game and 40-year 
simulation for baseline and modified system alternatives. Lines denote 90th percentile 
(upper), median, and lOth percentile Oower) values. 
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Figure 4.2-4. Snake River fall chinook salmon escapement based on SLCM 500 game and 40-year • 
simulation for baseline and modified system alternatives. Lines denote 90th percentile 
(upper), median, and lOth percentile (lower) values. 
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Figure 4.2-5. Percent of simulation for spring (A), summer (B), and fall (C) chinook escapement below 
specified values based on SLCM 500 game and 40-year simulation. 
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Table 4.2-4. Percent of estimated escapement projections with a significantly negative, no 
change, and positive slope (two-tailed Student's T test; a = 0.05). 11 

Species Scenario Trend in Slope of spawners 

Negative (%) No Change (%) Positive (%) 

Spring Chinook Baseline 24 47 29 

Low Future 12 43 45 

Moderate Future 4 33 63 

High Future 1 24 76 

All Future 6 33 61 

Summer Chinook Baseline 49 38 13 

Low Future 4 28 68 

Moderate Future 0 1 99 

High Future 0 0 100 

All Future 1 10 89 

Fall chinook Baseline 71 21  9 

Low Future 0 0 100 

Moderate Future 0 0 100 

High Future 0 0 100 

All Future 0 0 100 

11 Future runs are 1993 flow with 1993 nonflow actions until 1997, and 1998 nonflow actions 
beyond 1998. 

model results shown in Figure 4.2-1 show that 
Alternatives 2 through 5 provide minor 
improvements relative to Alternative 1 (no action), 
and that there is no significant differences between 
Alternatives 2 through 5. 

More specifically, CRiSP.O results show that for 
1993 the Alternative 4 flow measures compared to 
Alternative 1 provide a relative increase in the lOth 
percentile, median, and 90th percentile estimated 
survivals of Snake River spring/summer juvenile 
migrants of 5.2, 3.5, and 1 .0 percent for the spring 
component and 3.8, 3.9, and 1 . 1  percent for the 
summer component. In addition, the results show 
that, relative to 1990 baseline conditions, the 
Alternative 4 1993 flow and nonflow actions 
increase the lOth percentile, median, and 90th 
percentile estimated survivals by 14.3, 6.5, and 
2.4 percent for the spring component and 13.4, 
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8.3, and 3 . 1  percent for the summer component. 
The results also show that by 1998 the Alternative 
4 flow and nonflow actions provide a relative 
increase in the lOth percentile, median, and 90th 
percentile estimated survivals of 25. 1,  1 1 .8, and 
6.9 percent for the spring component and 26.2, 
14.6, and 8.2 percent for the summer component. 

In general, the SLCM results for the spring and 
summer chinook components show that at all levels 
of effectiveness considered for Alternative 4, the 
projected median estimated escapement levels 
increase over time relative to 1990 baseline. 
conditions. The probability of escapement 
projections falling below 1 ,000 spawners for the 
spring component and 500 spawners for the 
summer component is increasing with time under 
1990 baseline conditions and stable or decreasing 
with time under each of the effectiveness levels for 
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Alternative 4. Relative to the 1990 baseline 
conditions, the percent of decreasing estimated 
escapement projections are significantly reduced 
under each of the effectiveness levels. 

More specifically, the SLCM results for the spring 
chinook component show that under 1990 baseline 
conditions the median estimated spawning 
escapement is expected to remain steady over the 
40 years at approximately 3,000 adults, with lOth 

and 90th percentiles at 40 years of approximately 0 
and 30,000 (Figure 4.2-2). The considered actions 
increase the 40-year median ·projections for low, 
moderate, high, and all levels of effectiveness of 
measures from approximately 3,000 adults to 
approximately 7 ,000, 14,000, and 27,000, adults, 
respectively (Figure 4.2-2). The lOth and 90th 
percentiles estimated for the proposed actions range 
from less than 1 ,000 adults (low effectiveness lOth 

percentile) to over 100,000 adults (high 
effectiveness 90th percentile). All effectiveness 
results were similar for moderate effectiveness. 

Under the 1990 baseline conditions for the spring 
chinook component, the probability of estimated 
escapement levels falling below 1 ,000 spawning 
adults increases over time to approximately 28 
percent by the 40th year (Figure 4.2-5). The 
probability of estimates being below 1 ,000 adults is 
stable under the low-effectiveness level at 
approximately 16 percent and decreases under 
moderate, high, and combined levels of 
effectiveness to 7,  3,  and 8 percent by the 40th 
year (Figure 4.2-5). The percent of simulations 
with a decreasing escapement trend changes from 
24 percent under baseline conditions to 12, 4, and 
1 percent respectively under low, moderate, high, 
and combined levels of effectiveness (Table 4.2-4). 

The specific SLCM results for the summer chinook 
component show that under baseline conditions the 
median estimated spawning escapement starts in the 
range of approximately 1 ,200 adults and decreases 
slightly to a 40-year median projected run size of 
approximately 1 ,000 adults, with lOth and 90th 
percentiles of approximately 300 and 2, 100 adults 
(Figure 4.2-3). The alternative actions increase the 
40-year median projections for low, moderate, and 
high levels of effectiveness of 1993 measures from 
approximately 1 ,200 adults to approximately 2,200, 
6,000, and 12,000, respectively, with "All" adults 
similar to moderate adults {Figure 4.2-3). The 
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lOth and 90th percentiles for the proposed actions 
range from an estimated 1,000 adults (low 
effectiveness lOth percentile) to over 21,000 adults 
(high effectiveness 90th percentile). 

Under the baseline conditions for the summer 
chinook component, the probability of estimated 
escapement levels falling below 500 spawning 
adults increases over time to approxi.riJately 16 
percent by the 40th year (Figure 4.2-5). The 
probability of estimates being below 500 adults is 
stable under the low-effectiveness level at 
approximately 1 percent and decreases under 
moderate high, and combined levels to less than 1 
percent with • All" adults similar to moderate by the 
40th year (Figure 4.2-5). The percent of 
simulations with a decreasing estimated escapement 
trend changes from 49 percent under baseline 
conditions to 4, 0, 0, and 1 ,  respectively, under 
low, moderate, high, and combined levels of 
effectiveness (Table 4.2-4). 

Fall Chinook 

In general, CRiSP.O results (Table 4.2-2) show that 
estimated fall chinook juvenile survival is relatively 
insensitive to the SEIS flow measures (difference 
between Alternatives 1 and 4) compared to the 
more significant survival improvements shown with 
the addition of nonflow measures such as improved 
transportation, squawfish management, and bypass 
system additions/improvements (differences 
between the 1990 baseline and Alternative 4 - 1993 
and 1998). The results shown in Table 4.2-2 and 
Figure 4.2-1 show that Alternatives 2 through 5 
decrease the median estimated survival level 
slightly, around 2 percent, and provide minor 
improvements in low survival years relative to 
Alternative 1 .  These results also show no 
significant differences between Alternatives 2 
through 5. 

More specifically, CRiSP.O results show that 
compared with Alternative 1 conditions, the 
Alternative 4 - 1993 conditions provide a relative 
change in the lOth percentile, median, and 90th 
percentile estimated survivals of Snake River fall 
chinook juvenile migrants of 7.6, -1.9, and -2. 1 . 
percent. In addition, the results show that, relative 
to 1990 baseline conditions, the Alternative 4 -
1993 conditions increase the lOth percentile, 
median, and 90th percentile estimated survivals by 
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50.8, 28.7, and 20. 1 percent, respectively. The 
results also show that by 1998 the Alternative 4 and 
other nonflow actions provide a relative increase in 
the lOth percentile, median, and 90th percentile 
estimated survivals of 140.9, 78. 1 ,  and 52.8 
percent, respectively. 

The estimated increase in downstream passage 
survival of fall chinook remains small until the 
1998 conditions are in place. Estimated median 
downstream passage survival ranges from· about 
12 percent during baseline conditions to 22 percent 
for Alternative 4 - 1998 conditions. Essentially no 
estimated difference occurs between Alternatives 1 
and 4 - 1993 median conditions. However 
Alternative 4 - 1993 and 1998 median conditions 
improve estimated survival by about 4 and 
10 percent over 1990 baseline conditions, 
respectively. 

In general, the SLCM results for fall chinook show 
that at all levels of effectiveness considered the 
projected median escapement levels increase over 
time relative to 1990 baseline conditions. The 
probability of escapement projections falling below 
250 spawners is increasing with time under baseline 
conditions and decreasing with time under each of 
the effectiveness levels for Alternative 4. Relative 
to the baseline conditions, the percent of decreasing 
escapement projections are significantly reduced 
under each of the effectiveness levels. 

More specifically, the SLCM results for fall 
chinook show that under baseline conditions the 
estimated spawning escapement starts in the range 
of approximately 300 adults and decreases to a 40-
year median projected run size of less than 200 
adults, with lOth and 90th percentiles of 
approximately 0 and 300 adults (Figure 4.24). 
The considered actions increase the 40-year median 
projections for low, moderate, and high 
effectiveness of measures from approximately 300 
adults to approximately 4,000, 5,200, and 6,400 
adults, respectively, with "All" similar to moderate 
(Figure 4.24). The lOth and 90th percentiles for 
the proposed actions range from an estimated 
approximately 2,400 adults (low effectiveness lOth 
percentile) to approximately 9,800 adults (high 
effectiveness 90th percentile). 

Under the baseline oonditions for fall chinook, the 
probability of estimated escapement levels falling 
below 250 spawning adults increases over time to 
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appro�ly 84 percent by the 40th year (Figure 
4.2-5). There are no projections below 250 adults 
under any level of effectiveness by the 40th year 
(Figure 4.2-5). The probability of a decreasing 
escapement trend changes from 71 percent under 
baseline conditions to 0 percent under each level of 
effectiveness (Table 4.24). 

Sensitivity Analyses 

In an attempt to evaluate uncertainties, sensitivity 
analyses were performed for post-transportation 
survival, flow survival relationship for fall chinook 
only, and · a zero level of squawfish management 
control. Alternative assumptions regarding post
transportation survival and the subyearling flow
travel time relationship were used to evaluate the 
effects of the proposed actions. 

Sensitivity to Post-transportation Survival 

Two options regarding post-transportation survival 
were modeled for spring, summer, and fall 
chinook. Transport Option 1 ,  used in the main 
SEIS, assumes that post-transportation survival is 
calculated using all available data from the NMFS 
transportation experiments (see Appendix E). 
Transport Option 2 assumes that post-transportation · 
survival is calculated using only data from the 
NMFS transportation experiments conducted since 
1986 (see Appendix E). Transport Option 2 results 
in higher post-transportation survival for all 
chinook, except for fall chinook transported from 
McNary (see Appendix E). Both options were 
modeled under the 1990 Baseline Conditions and 
1993 Proposed Actions (Alternative 4; moderate 
effectiveness) cases. Table 4.2-5 and Figure 4.2-{5 
show the results of the sensitivity analysis for 
spring, summer, and fall chinook. The absolute 
smolt survival for all species was higher for 
Transport Option 2 (higher post-transport survival) 
than for Transport Option 1 .  However, the relative 
increase in smolt survival from the 1990 Baseline 
Conditions to the 1993 Proposed Actions case 
showed little change for spring, summer, and fall 
chinook. 

Sensitivity to Fall Chinook Flow-Travel Time 

Two options were modeled for the relationship 
between flow and travel time for subyearling (fall) 
chinook smolts. Flow-Travel Time Option 1 ,  
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Table 4.2-5. Percent change in estimated median survival between baseline conditions and the 1993 
actions - moderate effectiveness case for the two options for post-transportation survival and 
fall chinook flow-travel time. 

Sensitivity Species 

Spring Summer Fall 

Transport option 1 6.49% 8.3 1 %  28.74% 

Transport option 2 6.60% 7.72% 27. 12% 

Fall flow-travel time option 1 28.74% 

Fall flow-travel time option 2 32.8 1 %  

Note: The fall chinook flow-travel time options have no differential effect on spring and summer smolt 
survival. 

which was used in the main SEIS analyses, assumes 
that flow and travel time are related. That is, 
higher flows result in faster travel times (see 
Appendix E). Flow-Travel Trme Option 2, 
assumes that travel time is constant and thus 
independent of flow (see Appendix E). Both 
options were modeled under the 1990 Baseline 
Conditions and 1993 Proposed Actions (Alternative 
4; moderate effectiveness) cases. Table 4.2-5 and 
Figure 4.2-7 show the results of the sensitivity 
analysis. The smolt survival for fall chinook was 
higher for Flow-Travel Time Option 2 than for 
Flow-Travel Trme Option 1. The relative increase 
in smolt survival from the 1990 Baseline Conditions 
to the 1993 Proposed Actions case was slightly 
greater under Flow-Travel Trme Option 2 (Table 
4.2-5). Thus, the survival improvements predicted 
by CRiSP.O would be slightly higher if travel time 
was assumed to be independent of flow for fall 
chinook. 

Sensitivity to No-Squawfish Control 

A no-squawfish-control case was modeled under 
1993 Proposed Actions conditions (Alternative 4). 
Figure 4.2-8 compares the resulting passage 
survival for no-squawfish-control effect and all 
levels of squawfish management under 1993 
Proposed Actions conditions to the 1990 Baseline 
conditions. Table 4.2-3 also shows the median 
survival levels for low, moderate, and high 
effectiveness levels in 1993 and 1998 (future) and 
their effects on the increase in survival relative to 
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the 1990 baseline. This analysis shows that the 
majority of survival improvements for 1993 are 
from measures other than squawfish management. 
In general, for spring and summer chinook 
approximately one third of the 1993 increase in 
median survival is the result of squawfish 
management under the moderate level of 
effectiveness. The low and the high ranges of 
effectiveness change the 1993 median survival 
increase for spring and summer chinook by plus or 
minus approximately 15 to 20 percent. For fall 
chinook approximately one-quarter of the 1993 
increase in median survival is the result of 
squawfish management under the moderate level of 
effectiveness. The low and high ranges of 
effectiveness change the 1993 median survival 
increase by plus or minus approximately 15 
percent. 

4.2.4 NPPC Model Analysis 

Model analyses of actions considered in the SEIS 
using PAM and SPM were conducted by NPPC 
staff at the request of the cooperating agencies. 
The actual model results and analysis developed by 
the NPPC are presented in detail in Appendix F 
(Anderson and McConnaha, 1992) and are 
summarized below. 

This assessment by NPPC was confined to spring/ 
summer chinook defined by the ESA listing. Three 
primary scenarios were modeled: 1990 baseline 
conditions, 1993 static conditions (approximating 
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Figure 4.2-6. Spring (A), summer (B), and fall (C) chinook smolt hydrosystem survival percentages 
(lOth percentile, median, and 90th percentile) for Transportation Options 1 and 2 under 
the Baseline Conditions and moderate squawfish management effectiveness and 1993 
Alternative 4. 
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Figure 4.2-7. Fall chinook smolt hydrosystem estimated survival percentages (lOth percentile, median, 
and 90th percentile) for Flow-Travel Time Options 1 and 2 under the Baseline Conditions 
and moderate squawfish management effectiveness and Alternative 4 . 
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Figure 4.2-8. Spring (A), summer (B), and fall (C) chinook smolt hydrosystem estimated survival 
percentages (lOth percentile, median, and 90th percentile) for the levels of effectiveness 
of squawfish management under Alternative 4. 
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Alternative 4 during 1993), and 1993 and future 
operations, which is 'similar to Alternative 4 
conditions by 1998. 

Analytical Methods 

Four main areas of concern are targeted in this 
analysis including flows, production factors in the 
spawning and rearing areas, downstream passage 
survival, and upstream passage survival. Ocean 
survival and harvest were not manipulated in this 
analysis. 

The analysis was confined to Snake River spring 
chinook. A baseline condition (pre-1992), was 
compared to the effects of the 1992 to 1993 
operation of the hydroelectric system and estimates 
through and beyond 1998 (referred to as the 1993 
static conditions) and to the potential effects of a set 
of future assumptions and estimates through 1998 
and beyond (referred to as 1993 and future 
conditions). These options were examined at two 
levels of effectiveness (low and high). Parameter 
values for these levels are comparable to the low 
and moderate levels of effectiveness in the BPA 
analysis as coordinated between the agencies. This 
analysis did not examine the effect that other future 
actions, such as additional flow or pool drawdown 
below MOP, for example, might have on 
rebuilding. This analysis was designed to mimic 
the operating conditions postulated by the Corps, 
BoR, and BPA. 

An important aspect of forecasting the biological 
impacts of the 1993 operations is the effect of 
scientific and environmental uncertainties. It is 
important to understand that it is not possible to 
forecast the biological impacts with certainty. For 
example, not only is it impossible at this time to 
forecast runoff and flow for 1993 and future years 
but also significant scientific uncertainties exist 
regarding smolt transportation, the effect of water 
velocity on fish survival, the underlying biological 
productivity of important fish populations, and 
other factors. What is possible is to examine a 
range of outcomes under plausible assumptions over 

. a range of environmental conditions. The effects of 
these uncertainties on the ability to forecast 
biological outcomes are important considerations 
that should affect judgements regarding the 
potential biological impacts of the 1993 operations. 
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An effort was made to treat these uncertainties by 
providing forecasts under two levels of 
effectiveness of proposed actions. Because of the 
uncertainty regarding the runoff and flow 
conditions for the 1993 and future years, the effect 
of 1993 actions on estimated passage survival was 
treated as a probability function based on the 50-
year record of runoff from 1929 to 1978. 

Results of the 1993 static and 1993 and future 
conditions were compared to the baseline condition 
using a low /high range of assumptions for three 
areas of biological uncertainty: 

1) The effectiveness of predator control to 
reduce reservoir mortality, 

2) The effectiveness of actions to reduce adult 
passage mortality, and 

3) The effectiveness of habitat restoration 
projects to increase sub-basin productivity 
(egg-to-smolt, and smolt-to-smolt survival 
rate). 

Five options with different assumptions were 
modeled and are shown in Table 4.2-6. Each 
option was run 500 times with the System Planning 
Model for a 20-year period (5 life cycles). 
Estimated downstream passage survival rates were 
picked randomly (year to year) by the model from 
the mainstem passage file used in the particular 
option. For each option, actions that are taken to 
rebuild Snake River spring chinook remained 
constant for the duration of the run as opposed to 
being phased in at the schedule; that is, all assumed 
changes are in the input files at the start of each 
run. Estimated escapement to sub-basin by run and 
year was output (a total of 10,000 output records 
per option). These results were read into SAS, a 
statistical software package, that calculated the 
median as well as 10-percent and 90-percent 
confidence limits for the estimated escapement by 
year. These values were plotted by scenario in the 
results section. The analysis and the resulting 
combinations of actions are outlined in Table 4.2-6. 

Two flow files (one for the 1990 planned operation 
condition and one for the 1992 to 1993 planned 
operations) were used. These flow records were 
provided by the Corps from their HYSSR Model. 
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Table 4.U. Option layout for Snake River spring chinook analysis.al 

1993 Static 1993 and Future 

Parameter 

Production 

Egg-5molt 

Smolt-Smolt 

Baseline 

0. 1375 

0.95 

Downstream Passage 

Low 

0. 1375 

0.95 

High 

0. 1375 

0.95 

Low 

0. 1375 

0.95 

High 

0. 1512 (+ 10%) 

0.98 ( +3.5%) 

Predator 0% 0% +7.5% 0% +25% 
Control 

FGEs Pre-92 1993 Values 1993 Values 1996 Values 1996 Values 

Transportation Pre-92 LoMo Online LoMo Online LoMo Online LoMo Online 

Upstream Passage 

Total Adult 
Survival 

0.468 0.468 

(Source: Anderson and McConnaha, 1992) 

0.489 (+5%) 0.468 0.489 (+5%) 

a/ Transportation model 1 was used for this analysis, calibration was to wild adult counts at Lower Granite 
Dam from 1979 to 1991 (average=6879, coefficient of variation=0.55), and a smolt-to-adult survival 
rate of 0.44 percent (to Lower Granite Dam). High scenarios are set to_match moderate effectiveness 
parameters from discussions with BPA on their modeling parameters. 

Baseline Conditions 

Because the primary focus of this analysis is to 
explore the implications of the proposed 1993 flow 
operations on the stocks involved, all of the 
mainstem operation and flow assumptions were 
made by the Corps using their HYSSR Model. For 
the 1990 baseline condition, the analysis attempted 
to describe the system operation prior to any of the 
operational modifications generated by the Salmon 
Summit and successors. It incorporated the current 
Water Budget and assumed normal pool elevation 
for all reservoirs. Standard length screenS were 
present at all projects except Ice Harbor, Lower 
Monumental, and The Dalles. 

1993 Static Conditions 

This analysis attempted to model as closely as 
possible the operating strategy reflected in 1992 
operations (Alternative 2). The results for 
Alternatives 3, 4, and 5 would be similar, based on 
an examination of HYSSR runs. PAM is not 
sensitive to the source of the flows, but 

4-40 

incorporates the flow at the top of Lower Granite 
Reservoir. Therefore, results from Alternative 2 
can be applied to Alternatives 3, 4, and 5. 
Alternative 2 is similar to the NPPC's Phase II 
program (adopted in December 1991) except that 
this plan ensured a minimum of 900 KAF in the 
intermediate runoff range and allocated more water 
to refill in high runc;>ff years. Lower Snake 
projects were operated to 1 foot over MOP for the 
spring outmigration, and John Day Pool was 
operated at an elevation of 263.5 feet during this 
same period. Standard length screens were 
assumed to be functional at Lower Monumental 
Dam, transportation was operational, and voluntary 
spill was discontinued. At Ice Harbor Dam, 
standard length screens were assumed to be 
functional. 

1 993 and Future Operations 

The 1993 and future operations were distinguished 
from the 1993 static conditions with the addition of 
extended screens at Lower Granite, Little Goose, 
and McNary, plus the addition of standard length 

ACOEI2-l l-93/23:47/03818A.l 

• 

• 

• 



• 

• 

• 

screens at The Dalles and a gate raise at Lower 
Monumental. These conditions more closely 
approximate BPA-modeled 1998 1:9nditions. 

Passage Analysis Model 

The estimated downstream pa5sage survival rates 
for this study were calculated using PAM, a 
Quattro Pro spreadsheet model written at NPPC. 

Input parameters and calibration methods used in 
PAM are shown in Appendix F. The parameters 
used include survival, bypass routes, pool 
elevation, and fish guidance efficiency for each of 
the 5 options modeled. 

The effects of values from the PAM analysis varied 
among the 5 options, such as the effects of changes 
in flow, reservoir level, addition of screens, screen 
lengthening, and added transport from Lower 
Monumental (Table 4.2-6). 

System Planning Model 

The SPM is a life-cycle model that uses the 
survival estimates from PAM and additional factors 
to estimate returning numbers of adults to the 
basin. This model requires estimates of a variety 
of life-cycle characteristics independent of 
estimated downstream passage survival. A detailed 
description of the values used for the SPM is 
presented in Appendix F. Factors in the · model that 
were varied in this analysis were assumed egg-to
smolt survival, smolt-to-smolt survival, and 
upstream passage survival. 

The transport model (Model 1 ,  Appendix F) used 
in the analysis is based on the results of Matthews 
(1992) and assumes that survival of transported fish 
is held constant and does not vary with flow while 
in-river conditions change. A discussion of this 
model and other transport models is presented in 
Appendix F. In 1986, NMFS was able to mark 
both transported and nontransported groups of fish. 
Their work indicated that under 1986 passage 
conditions, the transport benefit ratio (TBR) for 
spring chinook was 1 .6 : 1 (95 percent confidence 
interval = C1.01-2.47:1)  (Matthews, 1992). 

More recent (1989) transport study data indicate an 
average TBR ratio of 2. 1:  1 for fish returning to 
Lower Granite Dam (Matthews, 1992). The 1986 
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TBR of 1 .6 : 1  was used to calibrate transport 
survival in PAM. A standardized transport survival 
rate was derived and run as input into PAM with 
1992 flow, spill, and FGE values for 1989 to 
predict a TBR of 2.44: 1, which is very close to the 
NMFS 2.5: 1 estimate. 

Because the predator control program is unproven, 
its effectiveness in increasing the reservoir survival 
rate was modeled at two levels for the 1993 static 
condition and the 1993 and future condition. For 
the 1993 static condition, a low value of 0-percent 
change and an upper value of 7 .5-percent change 
were assumed. The future options used values of 0 
percent and 25 percent. 

Upstream passage survival rates (through the whole 
system) were modeled at two levels for the 1993 
static and 1993 and future conditions, either the 
baseline value of 46.8 percent or an improved value 
(approximately a 5-percent overall improvement) of 
48.9 percent. No data are currently available on 
the effectiveness of measures affecting adult 
upstream passage survival. However, a 5-percent 
overall increase was co�idered a plausible, if 
optimistic, estimate for 1993. 

Two production levels were explored in the 1993 
and future condition to examine the sensitivity of 
the model to uncertainty in stock productivity and 
to simulate the effect of improvements in habitat 
condition. Two parameters were manipulated: the 
egg-to-smolt survival rate (increased by 10 percent 
from 13.75 percent to 15. 12 percent), and the 
smolt-to-smolt survival rate (increased by 3.5 
percent from 95 percent to 98 percent). 

PAM and SPM Results 

Passage Analysis Model 

Because the flow in 1993 and near future years is 
currently unknown, estimated survival can only be 
characterized as a probability function based on the 
50-year flow estimates from HYSSR. Therefore, 
PAM generated 50 estimates of survival for each 
condition that were run 500 times each to capture 
uncertainties attributable to flow, and then 
summarized the cumulative probability curves 
(Figure 4.2-9). 
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Figure 4.2-9. Juvenile passage survival rates, Snake River spring chinook (Source: NPPC, 1992; 
Anderson and McConnaha, 1992). 

Appreciable relative increases in estimated juvenile 
passage survival are observed throughout the range 
of options modeled. The average estimated relative . 
survival rate improvement compared to the baseline 
condition (for the 50 flow years modeled) ranged 
froJD. 5.8 percent (1993 static low condition) to 
19.8 percent (1993 and future high condition) 
(Table 4.2-7 and Appendix F, Table 2). The 
greatest change occurred in the lower flow 
conditions when estimated survival was the least. 
The estimated relative survival rate improvement 
for low flow years compared to the baseline 
condition ranged from 9. 1 percent (1993 static low 
condition) to 29.8 percent (1993 and future high 
condition) (Table 4.2-7). This reflects a fairly 
broad range of assumptions about the effectiveness 
of predator control on reservoir mortality (0-
percent to 25-percent reduction), and substantial 
increases in fish guidance efficiency at several 
projects. Flow augmentation was a significant 
contributor to the improved estimated passage 
survival while transportation at Lower Monumental 
Dam provided only a very small relative increase in 
average survival. The small relative increase in 
average survival attributable to transportation from 
Lower Monumental Dam could be expected due to 
the piggyback operation used to transport those 
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smolts not collected at Lower Granite or Little 
Goose. Maximized collection at the two upper 
projects would result in relatively few smolts 
available to be transported at Lower Monumental 
compared to total smolts in the river above Lower 
Granite. 

Improvements in estimated passage survival rate 
compared to the base condition were highest in 
these years (Table 4.2-7), consistent with NPPC's 
priority to implement flow augmentation during 
predicted low runoff years. 

Although estimated passage survival increases in 
the lower flow years are relatively great, it is 
important to note that absolute passage survival rate 
changes little under all scenarios. In 1977 flow, 
·for example, estimated passage survival through the 
entire system with transportation ranged from 16.3 
percent to 23 .1 percent. 

Estimated average survival rate predictions from 
PAM for the various options are shown in Table 
4.2-7. 
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Table 4.2-7. Survival rate and relative change in survival rate of spring chinook for an average of SO years 

and eight lowest flow years from PAM analysis. 

Survival Rate Relative Change From Base 

Low Flow (%) Low Flow 

(%) Scenarioal Avg Flow (%) 1977 Avg Flow (%) 

Base 24.3 19.8 

1993 Low 25.7 21.6 5.8 9. 1 

1993 High 26.4 22.3 8.6 12.6 

Futures Low 27.2 23.5 1 1 .9 18.7 

Futures High 29. 1 25.7 19.8 29.8 

Source: Anderson and McConnaha, 1992. 

a/ Low and high refer to assumed effectiveness of the measures. 

System Planning Model 

The results from the life-cycle modeling for the 
five major options were expressed as the median 
estimated escapement values for the 500 runs 
(Figure 4.2-10), and 1990 base with confidence 
limits (Figure 4.2-1 1). The confidence interval 
ranges follow a similar trend for the other four 
alternatives modeled (see Appendix F). The 
impacts of the alternatives were also expressed in 
terms of estimated smolt-to-adult return rates (SAR) 
(Figure 4.2-12). Confidence ranges for SAR 
estimates are shown in Appendix F. While the 
estimated relative difference in rebuilding under the 
various options is instructive, it is important to note 
that the slope of the lines in Figure 4.2-10 is very 
sensitive to the starting conditions and calibration 
associated- with the Beaverton-Holt production 
function. Appreciable variation in the estimated 
rate of rebuilding will occur within a plausible 
range of assumptions (Future alternative). For this 
reason, these results are best used to compare 
relative effectiveness of the different options. 

- Base Case 

The baseline condition (pre-1992 operations, 
Figures 4.2-10 and 4.2-11) displayed a steadily 
declining return. The median SAR hovered around 
0.30 percent (the average was 0.35 percent, see 
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Figure 4.2-12). This trend appears to be consistent 
with recent returns of naturally spawning spring 
chinook to Lower Granite Dam and the threatened 
status of this population. 

1993 Static Operations 

The low effectiveness of the 1993 static operations 
(e.g. , ·flow, screens and transportation at Lower 
Monumental, reduced pool elevations, no change in 
reservoir mortality or upstream passage mortality) 
leveled the downward escapement trend seen in the 
baseline condition (Figure 4.2-10). The actions 
were enough to increase the run sizes compared to 
the baseline, but these actions were not enough to 
begin any significant rebuilding. SAR median 
values were around 0.32 percent (average of 0.37 
percent) (Figure 4.2-12). 

The high effectiveness of the 1993 static operations 
combined with modest improvements in 
downstream and upstream passage survival rates 
changed overall survival enough to produce a 
slightly increasing trend (Figure 4.2-10). Median 
SAR values hovered around 0.34 percent (Figure 
4.2-12) while the average SAR was near 0.40 
percent . 
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Figure 4.2-10. Snake River spring chinook adult escapement to Lower Granite Dam, 500 run 
medians (Source: Anderson and McConnaha, 1992). 
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Figure 4.2-12. Snake River spring chinook smolt to adult survival rate (SAR) 500 run medians and 
20-year (5 life cycles) simulated (Source: Anderson and McConnaha, 1992). 

1993 and Future Operations 

The low effectiveness of the 1993 and future 
operations (e.g. ,  flow; screens and transportation at 
Lower Monumental; improved screens at Lower 
Granite, Little Goose, McNacy, and The Dalles, 
reduced pool elevations; no change in reservoir 
mortality or upstream passage mortality) produced 
results very similar to the 1993 static operations 
high effectiveness scenario. The option changed 
survival enough to produce a slightly increasing 
trend (Figure 4.2-10). Median SAR values 
remained around 0.33 percent (Figure 4.2-12) 
while the average SAR was near 0.39 percent. 

The high effectiveness of the 1993 and future 
operations combined with significant improvements 
in reservoir, upstream passage, egg-to-smolt and 
smolt-to-smolt survival rates, was the only 
condition modeled which showed potential for 
significantly rebuilding Snake River spring chinook 
(Figure 4.2-10). The median run size increased 
over 100 percent in the five life cycles simulated. 
Median SAR values remained around 0.38 percent 
(Figure 4.2-12) while the average SAR was near 
0.44 percent. 
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4.2.5 STFA Model Analysis 

Model analyses of actions considered in the SEIS 
using FLUSH and ELCM were conducted by STFA 
staff. The actual model results and analysis 
developed by the STF A are presented in detail in 
Appendix G. 

The following summary is excerpted directly from 
the STFA submittal, although some editing for 
format has occurred. See Appendix G for more 
information regarding the STF A models and 
assumptions. As explained in 4.2.2, the results of 
the STF A models are not being used in the 
development of conclusions in the SEIS. 

Analytical Methods 

The scenarios addressed in this STF A analysis 
incorporated only those actions initiated or in place 
in 1992. Direct comparisons between the modeled 
effects of actions initiated in 1992 and planned for 
continuation in 1993 are contrasted with a baseline 
run that assumes continued in-river operation 
without the action implemented in 1992 on spring/ 
summer and fall chinook. Additionally, STF A ran 
a sensitivity check of the model to determine 
changes in flow conditions that reflect improved in
river flow conditions and the termination of the 

4-45 



4 ENVIRONMENTAL EFFECTS 
OF At. TERNATIVES 

juvenile fish transportation after 1992 on spring/ 
summer chinook. These conditions do not 
correspond to any of the interim flow improvement 
alternatives evaluated in this SEIS. However, this 
approach by STFA provides the only analysis of in
river migration of juvenile salmon in this SEIS for 
comparison to transportation operations scheduled 
for 1993 that are analyzed in the CRiSP/SLCM and 
PAM/SPM. Additional measures, such as sub
basin habitat improvements or supplementation, that 
are not currently implemented were not 
incorporated. 

Similar to the BPA and NPPC analyses, the STF A 
model analysis consists of a downstream passage 
survival model, FLUSH, and a life-cycle model, 
ELCM. For spring/summer chinook, FLUSH 
Version 4.0 was used, and for fall chinook, 
FLUSH Version 3.0 was used. Documentation of 
this analysis is presented in Appendix G (STF A, 
1992a,b). The following summary was excerpted 
directly from the STFA submittal, with editing for 
clarification and presentation. 

Fish Leaving Under Several Hypotheses 
Model 

FLUSH models estimate downstream passage 
survival of juvenile salmon. A variation of the 
Sims and Ossiander (198 1) passage survival 
relationship is used as the basis for Version 4.0 for 
spring chinook. Details of this version are 
presented in Weber et al. (1992). The fall chinook 
Version 3.0 differs by using flow-travel time 
relationships developed in John Day and Lower 
Granite pools (Weber and Petrosky, 1992). Using 
temperature information driving predation modules 
(e.g., RESPRED) plus the respective travel time 
relationship, survival is estimated for fish traveling 
down the river. Mortality rates specific to the 
route of passage through each dam are constant 
estimated values that are independent of flow and 
fish behavior. The values are consistent with 
average estimates used in the other passage models. 
Both models use a variety of assumptions about 
transport return rates (IRR) in this specific 
analysis. 

Selected brood years were used to develop the 
database for future analysis with the models. The 
FLUSH model Version 3.0 was used to estimate 
mainstem passage survival for fall chinook for the 
outmigration years of 1981 to 1989. The FLUSH 
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Version 4.0 was used to estimate mainstem passage 
survival of spring chinook from Marsh Creek and 
spring/summer chinook from the Imnaha River for 
the outmigration years of 1977 to 1988. For 
simulation runs projecting into the future, the base 
period flows were repeated with proposed 
management actions (volume of augmented flows in 
acre feet converted to kcfs) superimposed on the 
base survivals. The relative changes due to 
management actions (output from the FLUSH 
models) were used to adjust ELCM recruitment 
scalars. 

The operation scenarios considered by STF A in the 
FLUSH model analyses are summarized as follows: 

Augmented Flow (Spring/Summer Chinook). The 
amount of additional flow assumed for the Snake 
River was defined by the NPPC's Phase ll 
Amendment stipulation. The increment ranges 
from 1.2 to 1.4 MAF as a function of the base flow 
level. An additional flow increment of 6.45 MAF 
was added to the base flow in the mainstem 
Columbia River. The actual increment added in 
1992 differed from the planned volume. For 
comparison, future years were simulated with both 
the planned and actual volumes observed in 1992. 
The additional flow increment is distributed evenly 
among the 40 days (April 20 to May 30) when 80 
percent of the fish are in the river. Actual dates of 
fish passage vary with timing and volume of 
runoff, temperature, and photoperiod for any given 
year. FLUSH does not compensate for this source 
of uncertainty. 

Augmented Flow (Fall Chinook). The additional 
volumes of water proposed in the NPPC Phase ill 
Amendments were added to the base flows for the 
years and periods modeled to estimate reduced fish 
travel time through the mainstem system, based on 
travel time relationships from Berggren and Filardo 
(1991) and memorandum from Michele DeHart, 
Fish Passage Center, Portland, Oregon, October 
16, 1991. The actual amounts of water that would 
be added via scheduled augmentation during 
monthly or bimonthly periods for 1981 through 
1989 were estimated. 

Operation at MOP Elevation. The simulation of 
the 1992 action incorporated minor reductions in 
reservoir elevations during juvenile outnllgration. 
This action consists of lowering the four Snake 
River reservoirs to 1 foot above MOP and John 
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Day to minimum irrigation pool. Travel time 
estimates were adjusted for the reduction in the 
water surface elevation from the full pool elevation. 

Spill. The 1992 action scenario included spill rates 
as provided by NMFS and the Corps. The 
comparative sensitivity analysis scenario included a 
higher spill rate. This scenario approximated no 
spill at the collector dams (Lower Granite, Little 
Goose, and McNary) or John Day and daily 
averages of 18 percent at Lower Monumental, 40 
percent at Ice Harbor, 10 percent at The Dalles, 
and 53 percent at Bonneville. No effect was 
modeled for nighttime versus daytime spill. 

Bypass. The NMFS requested that only mainstem 
measures that are in place as of 1992 be used in the 
analysis. The historical FGEs used in the baseline 
assessment are taken from Fisher et al. (1992), 
whereas the 1992 FGE data were taken from a 
review by NMFS and modified for two dams by 
the State agencies and tribes (personal 
communication, R. Heinith, CRITFC, 1992). 

Transport Survival (Spring/Summer Chinook). 
Four alternative transport Slirvival models were 
used to encompass the range of survival benefits 
resulting from different interpretations of spring 
and summer chinook transportation study results. 
The first two variations correspond to the models 
used in the NPPC assessment effort. Models 3 and 
4 are similar to Model 2 but reflect additional 
interpretations of the study results (personal 
communication, F. Olney, FWS, CBFW A Ad. Hoc 
Committee Report 1992). 

• Model l was equivalent to the NPPC's 
Model I, with transport survival estimated to 
be 1.6 times the estimated 1986 in-river 
smolt survival from Little Goose Dam 
(Matthews, 1992). Model l transport 
survival was a constant 42 percent at all 
water travel times with a transport return rate 
(TRR, which equals Transport Benefit Ratio 
used in SLCM and SPM) equivalent to 1 .6: 1 .  

• Transport Model 2 was equivalent to NPPC's 
Model ll, with transport survival decreasing 
from 42 percent at 1986 velocities (15. 7 
days) to 5 percent at 1977 velocities (37. 1 
days). TRR equivalent to 1 .6: 1 .  
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• Transport Model 3 was equivalent to NPPC's 
Model ll with the exception that transport 
survival decreased from 28 percent at 1986 
velocities (15. 7 days) to 5 percent at 1977 
velocities (37.0 days) with a calculated TRR 
equivalent to 0.4: 1 .  

• Transport Model 4 was equivalent to NPPC's 
Model ll with the exception that transport 
survival decreased from 15 percent at 1986 
velocities (15. 7 days) to 5 percent at 1977 
velocities (37.0 days) with a calculated TRR 
equivalent of 0.4: 1 :  

Transportation Models 3 and 4 were constructed 
based on reanalysis of NMFS' transport study 
information of adults returning back to hatchery 
racks and spawning ground traps. The Corps and 
cooperating agencies have concerns that uncertainty 
associated with Models 2 through 4 may be greater 
than uncertainty associated with Model 1 ,  although 
much uncertainty exists in the ability to characterize 
the benefits of transport because of indirect 
mortalities, condition of fish prior to collection, and 
changing in-river condition to some degree on flow 
year, all of which result in low numbers of 
returning adults from both transported and in-river 
smolts. 

The documentation for the Version 4.0 (Weber et 
al. , 1992) describes the latter two options in greater 
detail. 

Transport Survival (Fall Chinook). A transport 
return rate of 1: 1 was bracketed on the low end by 
a ratio of 0.5: 1 and at the high end by a ratio of 
2: 1.  The range of values reflect uncertainty 
associated with transportation survival estimates for 
Snake River spring/summer chinook and the 
application of these values to Snake River fall 
chinook. This analysis assumes no further 
improvements or additions to existing fish 
collection facilities. 

Predator Removal (Spring/Summer Chinook). 
The effects of squawfish removal were simulated 
by assuming a mean value of 10 percent reduction 
in mortality in each reservoir, based on population 
studies in the John Day Dam. Because of the 
uncertainty associated with this action, the mean 
value was bracketed with a low value of 5 percent 
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and a high value of 15 percent reduction in 
mortality per reservoir. 

Predator Removal (Fall Chinook). The effects of 
predator removal on subyearlings were assessed by 
reducing reservoir mortality by zero, 15 percent 
phased in over 8 years, and 25 percent phased in 
over 7 years, beginning in 1991. A range of values 

·was modeled because of the uncertainty associated 
with the predator removal program, which began 
recently and for which complete results are not yet 
available. This estimated range is consistent with 
the CRiSP.O and PAM analysis. 

In-river Option (Spring/Summer Chinook). 
Finally, to demonstrate sensitivity of results to flow 
regimes, a combination of management actions was 
modeled. These actions included drawdown to 
MOP, moderate predator removal (10 percent), 
high proportions of spill at Snake River dams, and 
additional flow augmentation beyond the volumes 
available in this SEIS of 2.0 MAF in the Snake 
River and 8.0 MAF in the Columbia River. This 
scenario was run with no transportation of juveniles 

. to specifically provide for an analysis of the 
sensitivity of the model system to a combination of 
potential mainstem passage measures. While the 
measures incorporated are theoretically possible, 
but difficult to acquire or schedule at this point in 
time, the scenario does not represent a specific 
proposal by the tribal and state fishery agencies 
involved in this assessment, or one that has been 
considered by the Corps and the cooperating 
agencies. 

Empirical Ufe-Cycle Model 

The ELCM uses empirical recruitment data to 
estimate stock productivity. · It is a cohort-based 
approach that provides an index of year-class 
strength. This model, combined with selected 
FLUSH models and other information, was used to 
develop long-term estimates of runs based on 
selected actions. This approach evaluated Snake 
River fall chinook brood years 1980 through 1988 
(i.e. , outmigration years 1981 through 1989) and 
spring or summer chinook stock for 1977 to 1988 
water years. As stated above, the appropriate 
Versions 3.0 and 4.0 were used to simulate 
estimated passage survival for the appropriate 
years. 
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During simulations into the future, the representa
tive base-period flows were repeated with proposed 
management actions superimposed on the base 
survivals. The relative changes due to management 
actions were used to adjust the ELCM scalars. 
With this combination of models, it is possible to 
simulate the effects of changes due to management 
actions throughout all stages of the spring/summer 
and fall chinook life cycle (Schaller and Cooney, 
1992). 

Selected stocks of spring and summer chinook were 
used. Information from two Snake River chinook 
stocks, Marsh Creek spring chinook and Imnaha 
River spring/summer chinook, were used in the 
evaluation of the effects of 1993 management 
actions. The Marsh Creek information is 
representative of Snake River spring chinook runs 
with average productivity, while the Imnaha run 
better reflects spring/summer populations of 
moderate-to-lesser productivity. Information on 
additional populations is under development. 

The operation scenarios considered by the STF A in 
the ELCM analyses are shown below. 

Transportation (Spring/Summer Chinook). The 
STF A compared the estimated smolt survival from 
the four transport models with observed-to-expected 
recruit/spawner ratios for four indicator stocks 
(Imnaha River and Marsh, Bear Valley, and Elk 
creeks) for brood years 1975 to 1986. STFA also 
compared model output to Raymond's (1988) 
estimated smolt-to-adult return rates for wild 
spring/summer chinook, brood years 1975 to 1982 
(Weber et al. ,  1992). 

Adult A_ctions (Spring/Summer Chinook). Actions 
to increase the survival of adult spring/summer 
chinook are limited to harvest restrictions adopted 
by U.S. v. Oregon. 

Harvest Reduction (Fall Chinook). The level of 
harvest reduction introduced into all simulations is 
that adopted by the NPPC in Phase m. Southern 
U.S. ocean harvest rates were reduced 22 percent 
from the 1990 level for 1991. The southern U.S. 
ocean fisheries were reduced an additional 5 
percent from the 1991 level for 1992 to 1995. The 
NPPC recommended reducing inriver harvest rates 
35 percent from the 1990 level for 1991.  In 
addition, the in-river harvest levels were to be 
reduced an additional 24 percent from the 1991 
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level for 1992 to 1995. Both southern U.S. ocean 
fisheries and in-river fisheries return to the average 
1984 to 1990 harvest rate for the remainder of the 
simulation years. These estimates are consistent 
with that used in SLCM. 

In addition to the SEIS alternative runs, the 
sensitivity of the model to changes in harvest rates 
was assessed by bracketing the above harvest rate 
scenario. The higher harvest rate consisted of 
keeping harvest at the 1984 to 1990 level in all out 
years. The lower harvest rate was simulated by 
using the NPPC proposal described above, but with 
the additional restriction of imposing the 1991 
harvest rate for 1996 through 1999. 

Enhancement (Fall Chinook). The run above 
Lower Granite Dam consists of returns from 
spawning above the dam, strays of Snake River 
origin fall chinook from the Lyons Ferry Hatchery 
program, and strays of outside stock origin. The 
assessments include the assumption that strays of 
Lyons Ferry Hatchery origin have been 
contributing to natural spawning through the current 
run year (1993). 

Two future supplementation scenarios were 
assessed. The intent of this specific set of analyses 
was to assess the potential effect of a standardized 
set of actions initiated in 1992. The standardized 
set of actions included the assumption that all 
known hatchery strays above Lower Granite Dam 
would be removed (including Lyons Ferry Hatchery 
and outside stocks). To illustrate the potential 
effect of supplementation, a run was made 
incorporating the assumption that supplementation 
by Snake River origin Lyons Ferry Hatchery stocks 
would continue under an accelerated program with 
an effective contribution in the middle range of the 
scenarios described previously (Schaller and 
Cooney, 1992). 

FLUSH and ELCM Resuhs 

Spring/Summer Chinook 

The FLUSH model was used to estimate passage 
survival of juvenile Snake River spring/summer 
chinook. The results were arranged by four levels 
of transport assumptions for planned and 
implemented actions at a level of predator reduction 
of 10 percent (Table 4.2-8) and by levels of 
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predator reduction of 5, 10, and 15 percent (Table 
4.2-9). Tables 4.2-8 and 4.2-9 contain minimum, 
maximum, and estimated average values for 1992 
through 2010. This approach allows for monitoring 
of planned versus implemented actions by its use of 
actual flow data for the years analyzed; however, 
the same degree of statistic uncertainty exists for 
future projections. 

Estimated base survivals were computed for each of 
the transport models. The average estimated 
survivals for Transport Models 1 through 4 were 
21, 19, 14, and 8 percent, respectively (Table 4.2-
8). To compute relative estimated future changes 
in recruitment due to management actions, the base 
system survival is subtracted from the estimated 
action; then, this value is divided by the base 
system survival using the same transport model, 
then multiplied by 100 to get a percent (Table 4.2-
8). The change in estimated system survival from 
base conditions to planned action for Transport 
Model 1 averaged 27.5 percent; the change from 
maximum survival value was 19.9 percent; and the 
change from minimum survival value was 19.9 
percent, and the change from minimum survival 
was 31 1 .3 percent. The change in estimated 
system survival from base conditions to planned 
action for Transport Model 2 averaged 
28.8 percent; the change from maximum survival 
was 19.9 percent, and the change from minimal 
survival was 1 ,335.5 percent. The change in 
estimated system survival from base conditions to 
action for Transport Model 3 averaged 
27.8 percent; the change from maximum survival 
value was 23.2 percent; and the change from 
minimum survival value was 932.3 percent. The 
change in estimated system survival from base 
conditions to action for transport Model 4 
averaged 26.5 percent; the change from maximum 
survival values was 28.5 percent; and the change 
from the minimum survival value was 
467.7 percent. Although the estimated relative 
increases are large in poor survival years, the 
actual gains in projected recruitment are small due 
to the actual survival values on which the analysis 
is based. The bounds around the average exhibit a 
very large range, especially from the average to the 
minimum trend line. This uncertain variability 
would contribute greatly to increasing the slope of 
the decreasing trend in passage survival . 
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Table 4.2-8. Juvenile system Snake River spring/summer chinook survival estimated in percent from FLUSH 
Version 4.0 for base conditions and planned versus implemented actions in 1992 for the four 
transportation models evaluated. 

In-river 
System Survival (%) 

Survival Trans 1 Trans 2 Trans 3 Trans 4 

Base: 

1977-1988 Min. 0.07 2.40 0.3 1 0.3 1 0.31 
Max. 23.30 27.70 27.70 22.00 15.80 
Avg. 10.99 20.69 18.72 13.65 7.85 

Planned Action: 

1992-2010 Min. 1 .49 9.87 4.45 3.20 1 .76 
Max. 32.40 33.20 33.20 27. 10 20.30 
Avg. 18.37 26.37 24. 1 1  17.45 9.93 

Imolemented Action: 

1992-2010 Min. 0.66 7.88 2.59 1.96 1.25 
Max. 30.60 32. 10 32. 10 26. 10 19.40 
Avg. 16.47 24.70 22.66 16.39 9.31 

Relative percent 
change in relative 

• survival for 18 years: 

Base condition (1977- Min. 2028.6 31 1.3 1335.6 932.3 467.7 
1988) to planned Max. 39. 1 19.9 19.9 23.3 28.5 
action (1992-2010). Avg. 67.2 27.5 28.8 27.8 26.5 

Base condition (1977- Min. 842.9 228.3 735.5 532.3 303.2 
1988) to implemented Max. 31 .3 15.9 15.9 18.6 22.8 
action (1992-2010). Avg. 49.9 19.4 21.0 20. 1 18.6 

Planned action (1992- Min. -557.0 -20.2 -41.8 -38.8 -29.0 
2010) to implemented Max. -5.6 -3.3 -3.3 -3.7 -4.4 
action (1992-2010). Avg. -10.3 -6.3 -6.0 -6.2 -6.2 

Source: STFA, 1992a. 

• 
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Table 4.2-9. Juvenile Snake River spring/summer chinook system survival estimated in percent from FLUSH 

Version 4.0 for base and planned actions in 1992 for the four transportation models evaluated at 
three levels of predation mortality reduction. 

In-river 
System Survival ( %) 

Survival Trans 1 Trans 2 Trans 3 Trans 4 

Base: 

1977-1988 Min. 0.07 2.40 0.31 0.31 0.31 
Max. 23.30 27.70 27.70 22.00 15.80 
Avg. 10.99 20.69 18.72 13.65 7.85 

Predator Mortali!Y Reduction at 5 �rcent: 

1992-2010 Min. 01.41 9.64 03.45 3 . 13 1 .72 
Max. 31.20 32.50 32.50 26.40 19.70 
Avg. 17.25 24.99 23.41 16.94 9.57 

Predator Mortality: Reduction at 10 �rcent: 

1992-2010 Min. 1.49 9.87 4.45 3.20 1.76 
Max. 32.40 33.20 33.20 27. 10 20.30 
Avg. 18.37 26.37 24. 1 1  17.45 9.93 

Predator Mortali!Y Reduction at 15 nercent: 

• 1992-2010 Min. 1.57 10. 10 4.56 3.28 1.81 
Max. 33.70 34.00 34.00 27.80 20.90 
Avg. 19.41 25.46 24.63 17.87 10.23 

Relative Percent 
Change in Relative 
Survival for 18 years: 

Base condition (1977- Min. 191.4 301.7 101.3 909.7 454.8 
1988 (to 5% predator Max. 33.9 17.3 17.3 20.0 24.7 
reduction (1992- Avg. 57.0 20.8 25. 1  24. 1 21.9 
2010). 

Baseline condition Min. 2028.6 31 1 .3 1335.5 932.3 467.7 
(1977-1988) to 10% Max. 39. 1 19.9 19.9 23.2 28.5 
predator reduction Avg. 67.2 27.5 28.8 27.8 26.5 
(1992-2010)81 

Base condition (1977- Min. 2142.9 320.8 137 1.0 958. 1 483.9 
1988) to 15% Max. 44.6 22.7 22.7 26.4 32.3 
predator reduction Avg. 76.6 27.9 31 .6 30.9 30.3 
(1992-2010). 

Source: S1F A, 1992a. 

81 All calculations �e as above in base condition to planned action . 

• 
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FLUSH is a deterministic model and, therefore, 
FLUSH does not incorporate multiple run analysis 
techniques to calculate a median survival estimate, 
but relies on a single run. Multiple runs would act 
to reduce the variability around the median. 

STF A believes that the most likely simulations are 
predator reduction of 10 percent and 1RR of 1 .03: 1 
(Transport Model 3); the average estimated system 
survival for 1992 implemented management actions 
was 16.4 percent, improving from an estimated 
base survival of 13.7 percent, a 20. 1-percent 
increase in relative survival. The minimum 
survival for these simulation years, of implemented 
actions, was 1 .96 percent and the maximum was 
26. 1 percent. Using the same set of assumptions, 
the average estimated system sW-vival for 1992 
planned management actions was 1.75 percent, 
improving from a base survival of 13.7 percent, a 
27 .8-percent relative survival increase. The 
minimum estimated survival for these simulation 
years of planned actions was 3.0 percent and the 
maximum was 27. 1  percent. 

Estimated survival increased as the level of 
predator reduction and assumed transport survival 
increased. At the lowest level of predator 
reduction (5.0 percent), the average simulated 
survival increased from a base value of 
20.7 percent to 25.0 percent (20.8 percent relative 
increase) under Model 1 (the most optimistic 
transportation assumption), but it only increased 
from a base of 7. 8 percent to 9.6 percent 
(21 .9 percent relative increase) under Model 4 (the 
least optimistic). At the highest level of assumed 
predator mortality reduction (15 percent), average 
simulated juvenile system survival increased from a 
base of 20.7 percent to 26.5 percent (28.0 percent 
relative increase) for Model 1 and from a base of 8 
to 10 percent (30.0-percent increase) for Model 4. 

STF A used the ELCM to estimate adult escapement 
trends reflecting changes in estimated juvenile 
passage survival and harvest restrictions. Results 
of the simulations comparing planned versus 
implemented flows and. their effects on Marsh 
Creek spring chinook escapements appear in Table 
4.2-10. (Because of the similarity of all results for 
the two stocks, ali Imnaha River results are 
confined to Appendix G.) Table 4.2-10 also 
summarizes results under the same four 
assumptions of transportation. While both stocks 
realize some level of response to management 
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actions, neither show dramatic responses to any 
individual, or combination of, management actions. 

The results of the baseline analysis are depicted in 
Figure 4.2-13. Projections of return levels through 
2020 are combined with estimates of historical 
escapements returns. Differences in projected 
escapement levels for planned versus actual flow 
augmentation (i.e. , levels observed in 1992) are 
shown in Figure 4.2-14 for Marsh Creek and in 
Appendix G. In years of high flow, the differences 
between resulting estimated escapements from 
planned versus implemented simulations are 
greater. In years of low flow, neither set of actions 
increase escapement estimates significantly from the 
base, escapements being less than 12 percent of the 
maximum sustainable product (MSP) goal. 

Assumptions regarding transportation survival have 
an effect on escapement estimates in Transport 
Models 3 and 4 (Figure 4.2-14). As exhibited in 
Transport Models 3 and 4 simulations, as transport 
survival is assumed to increase, projected 
escapement levels also increase. In low flow years, 
none of the assumptions for Transport Models 3 
and 4 result in escapement estimates increasing 
much above base levels (escapements being less 
than 12 percent of MSP goal). 

The STF A scenario, illustrating the sensitivity to 
in-river flow improvements with no transportation 
(Appendix G), shows estimated survival levels far 
above any that are projected for simulations 
involving 1992 actions including transportation. 
Under this projection, the estimated escapement 
trends include very large and variable responses 
because no harvest response is simulated (that is, 
no increased harvest was assumed when in-river 
escapement was high), causing production from the 
resulting large over-escapement to be subjected to 
significant density-dependent mortality. 

Management actions addressed in this �ysis 
focus on increasing the survival of juvenile spring 
chinook during mainstem passage. Within the 
framework of the requested action scenario, STF A 
looked at the sensitivity of the results to alternative 
assumptions regarding the effectiveness of predator 
removal and transport survival. 

Predator removal appears to improve mainstem 
survival to some extent. STF A believes the most 
likely level is a 10-percent reduction in reservoir 
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i'1 Table 4.2-10. Empirical life-cycle model results of 1993 planned versus 1992 implemented actions being simulated for future years 0 � ·  for predominantly wild Marsh Creek spring chinook indicator stock (assuming predation mortality reduction at 10-
,!.. percent level). 

� Spawning Escapement Exeressed as Percent of Goal 

� Trans Model 1 Trans Model 2 Trans Model 3 Trans Model 4 � Baseline 8 Return Conditions Planned Implemented Planned Implemented Planned Implemented Planned Implemented 
� Years (%) (%) (%) (%) (%) (%) (%) (%) (%) 
00 ?" 1957- Ave. 91 .5 .... 

1969 Min. 49.7 
Max. 150.0 

1970- Ave. 44. 1 
1979 Min. 10.0 

Max. 109.6 

1980- Ave. 17.0 
1990 Min. 1 .9  

Max. 45.9 

1991- Ave. 22.4 22.8 22.7 23 .8 23.2 23.4 23.0 23.0 22.8 
1995 Min. 4.2 5.9 5.5 9.4 7.3 8. 1 6.7 6.7 5.9 

Max. 46.0 46.0 46.0 46.0 46.0 46.0 46.0 46.0 46.0 

1996- Ave. 18.4 23.3  21 .3  26.7 22.7 25.2 23.8  23.4 22.6 
2000 Min. 6.9 8.7 8.3 9.8 9.0 9.5 8.8 9.4 8.7 

Max. 3 1 .0 45. 8  39.4 50.0 39.5 45.9 46.6 41 .5 44. 1 

2001 - Ave. 25.2 33.5 30.6 35.7 33 . 1  37.9 33 . 1  35.9 32.9 
2005 Min. 16.0 22. 1  19.5 23.3 21 .0 26.3 22. 1 23.7 21 .6 m 

Max. 34.7 43.8  40.9 49.5 44.2 50.3 43.7 48. 9  42.9 z < 
2006- Ave. 10.9 15.8 14.2 19.0 17.0 18.8 16.7 17.8 15.7 s; 
2010 Min. 5.8 9.2 8.4 10.6 9.5 1 1 .2 9.3 10.0 8.9 0 

Max. 24.4 29.5 27.5 3 1 .5 31 .2  34.5 30.5 33 .9 30. 1 o z 'T1 s:::: 
201 1- Ave. 27.8 43 .2 37. 1 48.3 45.3 45.9 45.6 44. 1 43. 1  m 
2015 Min. 21 . 1  3 1 .7 27.9 35.4 33.3 32.8 33.4 30.8 32.7 � �  

Max. 35.9 58.0 50.2 73.8  64.4 68.0 66.3 65.5 60.6 -1 )> m r-
2016- Ave. 15.6 22.9 19.8 26. 1  23.2 24.5 23.0 23. 7  22.8 � m  
2020 Min. 5.5 12.2 10.6 18.6 14.9 15.3 15.3 13.4 12.9 )> 'T1 

Max. 24. 1  32.2 28.5 34.8 33.4 33.7 32.7 32.8 32.2 -1 'T1 - m 
Source: STFA, 1992a. 

< n  m -1  
Note: Baseline values are actual from 1957 to 1985 model results from 1985 to 2010. en en 
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Figure 4.2-13. Snake River spring chinook (Marsh Creek indicator stock) analysis results from ELCM for baseline conditions 
(source: STFA, 1992a) . 
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Figure 4.2-14. Snake River spring chinook (Marsh Creek indicator stock) analysis results from ELCM for baseline conditions 
vs. assuming implemented 1992 operations in the future for the four transport models (assume predator mortality 
reduction of 10 percent) (Source: STFA, 1992a). 



-------------------- -- - ---- -------- - - - -

4 ENVIRONMENTAL EFFECTS 
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mortality; it does not increase estimated mainstem 
survival or escapement levels dramatically 
(particularly in low flow years there is little change 
from the base). 

Assumptions regarding transport survival rates have 
substantial effects on mainstem survival estimates in 
this analysis. However, in this analysis whatever 
assumptions about transportation are made apply 
both to the base period and future simulated 
management actions. Therefore, the simulations of 
adult escapements are less sensitive to the four 
transport model assumptions than are the individual 
system survival estimates. The less optimistic 
transport models and in-river survival most 
accurately reproduced trends exhibited by Raymond 
(1988) for smolt-to-adult return and recruit per 
spawner (R/S) adult indices (Weber et al. ,  1992; 
Petrosky and Schaller, 1992). 

The relationship between mainstem flow (fish travel 
time) and estimated mainstem survival was 
demonstrated by a single simulation that mixed 
drawdown to MOP, a moderate assumption 
regarding predator removal, ambitious spill, and 
additional flow augmentation. Substantial increases 
in estimated survival were projected for juveniles 
migrating in the river in the improved flow 
scenario analyzed for comparative purposes. 
Estimated cumulative survival under this scenario 
was projected to exceed that under the most 
optimistic transport assumption. 

The general pattern of all combinations of 
assumptions in assessing the 1992 actions show the 
estimated escapements are not exhibiting significant 
increasing trends. An important finding is that, 
when poor water years cycle through the 
simulations, all of the combination of model 
assumptions for 1992 actions show little 
improvement in estimated escapement over base 
conditions. 

Fall Chino.ok 

FLUSH was used for nine simulations (three levels 
of predator reduction by three levels of transport 
return rate), which were conducted for Snake River 
fall chinook using Version 3 .0. It should be noted 
that the FLUSH treatment and most assumptions 
for fall chinook, like those in CRiSP.O, are more 
theoretically based, with higher levels of 
uncertainty than those for spring/summer chinook. 
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Therefore, the 'IRR assumptions are estimates 
based largely upon research either from the mid
Columbia River or from spring/summer chinook 
studies that have some amount of fall chinook 
mixed in. At the 'IRR of 0.5: 1 ,  estimated system 
survival results from Version 3.0 yielded the lowest 
levels and exhibited the least relative positive 
change as predation mortality was varied (relative 
increase of -15.8 percent to -3.8 percent relative 
change for the three levels of predator control) 
(Table 4.2-11). The system survival rates were 
3.0 percent, 3.5 percent, and 3.9 percent for 
predation mortality reductions of 0, 15 percent, and 
25 percent, respectively, at a 'IRR of 0.5: 1 .  

For the 'IRR of 2:1  at the high range, estimated 
system survival results from Version 3.0 yielded 
the highest levels and exhibited the most relative 
positive change as predation mortality decreased 
(Table 4.2-11). However, the estimated system 
survival results were as low as 8.1 ,  8.8, and 
9.4 percent for predation mortality reductions of 0, 
15, and 25 percent, respectively, at a 'IRR of 
2.0: 1.  The base average estimated system survival 
of 6.5 percent is low. While the relative gains for 
the most optimistic set of assumptions modeled are 
substantial (from 3.5 to 26. 1 percent relative 
increase), the estimated absolute survival increases 
are modest. 

ELCM was used in combination with the nine 
simulations described above and three other 
simulations to examine the sensitivity of the model 
to enhancement (supplementation) and different 
harvest rates. At a 'IRR of 0.5: 1 ,  results generally 
indicate a continued decreasing trend in estimated 
escapement levels over four brood cycles under 
three assumed predator reduction levels: 0, 15.0, 
and 25 percent (Figure 1 in Appendix G). When 
the 'IRR is assumed to be 1 : 1  (Figure 4.2-15) or 
2: 1 (Figure 3 in Appendix G), the trend lines rise 
to slightly higher levels. For example, at a 'IRR of 
2: 1 and the highest assumed predator reduction 
level (25 percent), the escapement projections 
increase from an estimated 150 in 1989 to 1990 to 
489 by 2010. 

Figure 4.2-16 shows the sensitivity of escapement 
projections to the three 'IRR levels when predator 
reduction is fixed at 15 percent. Higher 
escapements are projected with higher assumed 
'IRRs. However, all three simulations exhibit 
declining or flat trends in escapements. The 
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Table 4.2-11. Estimates of juvenile fall chinook mainstem migration survival from FLUSH Version 3.0 
for three levels of predation mortality reduction. 

A: TRR of 0.5: 1 

Ave. 
Min. 

Max. 

B: TRR of 1 : 1  

Ave. 
Min. 

Max. 

· C: TRR of 2: 1 

Ave. 
Min. 
Max. 

Base 

3.20 
0. 14 

10. 10 

4.49 
0. 17 

13.30 

6.46 
0.21 

19.90 

Source: STFA, 1992b. 

Survival Rate Estimates 

PTedation Reduction 

o% 

2.98 
0. 1 1  
8.50 

4.69 
0. 16 

13.50 

8. 10 
0.27 

23.40 

15% 

3.47 
0.21 
9.23 

5.25 
0.28 

14.30 

8.82 
0.42 

24.40 

simulation that projects the effects of enhancement 
(supplementation) is shown in Figure 5 in Appendix 
G. The results indicate a slight increasing trend 
may be possible with this type of management 
action, given the assumptions for survival of 
supplemented offspring compared to natural 
offspring. The sensitivity of the model to different 
harvest rates is shown in Figure 6 in Appendix G. 
The analysis indicated that projected trends in 
escapements are insensitive to significant changes in 
harvest management actions. 

The management actions of primary interest 
(transportation, water augmentation, lowering of 
some reservoirs to MOP, and predator reduction) 
are aimed at reducing mainstem smolt mortality 
resulting from development of the hydropower 
system. The water augmentation and limited 
reservoir drawdown actions in the 1992 
management actions had a minimal impact on 
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25% 

3.88 
0.39 
9.72 

5.70 
0.48 

14.80 

9.37 
0.66 

25. 10 

Relative Change from Base 

0% 

-6.9 
21.4 

-15.8 

4.5 
-5.9 
1 .5 

25.4 
28.6 

3.5 

Predation Reduction 

15 % 

8.4 
50.0 
-8.6 

76.0 
64.7 

7.5 

36.5 
100.0 

18.4 

25% 

2. 1 
178.6 

-3.8 

26.9 
182.4 

1 1 .3 

45.0 
214.3 

26. 1  

reducing estimated fish residence time and· 
mortality. (See TRR of 1: 1 and predator mortality 
reduction of O in Table 4.2.:1 1.) Therefore, 
changes in estimated mainstem smolt survival rely 
primarily on assumptions about transportation 
survival and predator reduction. The stock did 
exhibit more of a response for assumptions on the 
high end for transport survival and predator 
mortality reduction, but absolute increase in 
estimated escapement numbers remained small. 
The fall chinook stock exhibited an estimated 
decreasing trend from recent levels for a majority 
of the simulations. The results of this analysis are 
consistent with the model simulations performed to 
evaluate NPPC Phase II Amendments last fall. 

It is too early for a complete assessment to 
determine the effects of the predator control 
program initiated 2 years ago. Therefore, the 
range of values used in the simulations (as stated 
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Figure 4.2-15. Empirical life-cycle model results for baseline conditions vs. 1993 
operation simulations, escapement measured as naturally spawning 
fall chinook crossing Lower Granite Dam (Predation mortality 
reduction assumed over length of program: Sim4 = 0; SimS = . 15; 
Sim6 = .25) (Transport return ratio assumed: 1 : 1) (Source: STFA, 1992b) . 

• 

• 

• 



• 

• 

• 

E rei 
0 
Q) 
.c rei .... " .... -Q) Ill 
3= "0  0 .c _J rei 

_ Ill 
- ::l .c 0 Q) ..C  
E t:.. Q) .c.. c:: C.) 
Ill L!.J 
:::; -;::; 

< 

2.6 
2.4 f-
2.2 f-

2 
1 .8 
1 .6 
1 .4 f-
1 .2 i-

1 f-
0.8 f-
0.6 
0.4 
0.2 

0 
1 975 1 980 1 985 1 990 1 995 2000 2005 201 0 

Return Year 
0 BSE - Sim2 0 Sim5 � SimS 
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Sim8 = . 15) (Transport return ratio assumed: Sim2 = 0.50: 1 ;  Sim5 = 

1 : 1 ,  Sim8 = 2:1) (Source: S1FA, 1992b). 
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above) reflect consideration for uncertainties. 
Given the range of predator mortality reductions 
examined, two of three simulations at 1RR of 1 : 1  
exhibited declining trends in estimated escapement 
from recent years. 

As exhibited by the sensitivity analysis, harvest 
restrictions examined had little apparent effect on 
estimated escapement levels or trends. Although 
the harvest management actions that were simulated 
in the sensitivity analysis differed substantially, 
there was little effect on the model results. 

4.2.6 SUMMARY 

Preliminary conclusions on the effect of each SEIS 
alternative on juvenile survival rates are discussed 
below. 

The results of the BPA juvenile fish passage model 
(CRiSP) show the proposed operations for 1993 
(Alternative 4), relative to 1990 baseline 
operations, will increase the survival of spring and 
summer chinook downstream migrants (Table 4.2-
2). Proposed operations increase survival of fall 
chinook in low survival conditions, but slightly 
decrease survival in median and high survival 
conditions. Substantial additional survival 
improvements are estimated from nonflow measures 
to be implemented in 1993 and additional ongoing 
actions currently planned through 1998, such as 
squawfish management, bypass installations and 
improvements, transportation from Lower 
Monumental Dam, and habitat improvements. 

The results of the BPA life-cycle model (SLCM) 
show that the improvements in juvenile survival 
coupled with additional planned actions through 
1998 affecting other life stages of chinook should 
result in gains in spring and fall chinook species 
populations (Figures 4.2-2 and 4.2-4). 
Improvements from these actions are more 
moderate for the summer chinook population 
(Figure 4.2-3). Both the spring and fall chinook 
show increasing population trends with 1993 and 
future conditions. Summer chinook show 
population trends improving from the 1990 baseline 
conditions. However, the downward baseline trend 
improves only to a flat trend if low effectiveness of 
measures is assumed, and improves to a slightly 
increasing trend assuming moderate and high 
effectiveness of measures. 
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The BPA analysis also estimated probability of low 
future escapement trends for spring, summer, and 
fall chinook. With all moderate or high conditions, 
less than 4 percent of the slope lines have 
significantly decreasing trends. This is compared 
to 24, 49, and 71  percent of spring, summer, and 
fall chinook, respectively, predicted to have 
decreasing trends for modeled baseline conditions. 
The BPA analysis also examined the probability of 
low escapement occurring for the three stocks 40 
years into the future. For spring chinook, base 
conditions indicated that estimated escapement of 
less than 1 ,000 fish would occur 28 percent of the 
time. Future low, moderate, and high conditions of 
less than 1 ,000 spring chinook would occur 16, 7,  
and 3 percent of the time, respectively. Summer 
chinook base conditions were predicted to have 
escapement less than 500 fish 16 percent of the 
time over the next 40 years, with low conditions 
being 1 percent, and moderate and high being less 
than 1 percent. Fall chinook base conditions for 
escapement less than 250 fish was estimated to 
occur 84 percent of the time with all other 
conditions resulting in low escapement less than 
1 percent of the time. 

The NPPC passage analyses and life-cycle analyses 
only modeled spring chinook. Results of the NPPC 
juvenile fish passage model (PAM) also show 
survival increases for spring chinook associated 
with the proposed and other additional actions in 
1993. The NPPC SPM life-cycle model indicated a 
slight increase in the median trend in spring 
chinook adult escapement for all alternatives except 
for the 1990 baseline conditions. The only 
combination of actions that produced a marked 
increase in future escapement was the one that 
considered improvements in nearly all areas of the 
spring chinook life cycle. This included all 1993 
proposed flow and reservoir level modifications (as 
represented by Alternative 4), increased number 
and length of screens at the dams (most are in 
future plans for the system), reduced upstream 
passage mortality (by 5 percent), and increased 
quality of rearing and migratory habitat (included 
as a 10-percent increase in egg-to-smolt survival, 
3.5-percent increase in smolt-to-smolt survival, and 
25 percent reduction in predation loss). 

The increases in juvenile spring chinook survival 
from the NPPC (PAM) analysis are reasonably 
similar to the BPA (CRiSP.O)results for the 
proposed 1993 conditions, but higher for 1998 

ACOEfl-1 1-93123 :47/03818A. 1 

• 

• 

• 



• 

• 

• 

conditions compared to 1990 baseline conditions. 
The model analysis that assumed the most similar 
conditions for 1993 showed relatively comparable 
increases in spring chinook juvenile passage 
survival of 7 percent (median) for the moderate 
effectiveness in CRiSP.O and 8 percent (average) 
for the high PAM. The similar conditions modeled 
for BPA 1998 moderate effectiveness, however, 
increased by 12 percent (median) over 1990 base 
conditions, while the NPPC comparable model high 
effectiveness increased 20 percent (average). 

Because of the many differences between the level 
of future actions, treatment of parameters, and 
sensitivity analyses used for the calculations of the 
STFA's, FLUSH and ELCM models (STFA, 
1992a,b) and those used in the BPA and NPPC 
models, direct paired comparisons cannot be made 
for downstream survival and adult escapement. 
However, some limited comparisons can be made. 
For spring chinook, assuming Transport Model 1 
and 1993 planned actions, average increase in 
downstream passage survival was higher with the 
STF A models, having a relative increase of 27.5 
percent over their baseline (which was different 
than the baseline used by the other models). This 
may be reflective of the deterministic model 
structure of FLUSH compared to the multiple run 
analysis of CRiSP.O and PAM. The BPA and 
NPPC models relative increases were 20 percent or 
less. For fall chinook, the STF A estimated TBR of 
1 :  1 and the relative increase ranged from 4.5 
percent (no predator reduction) to 26.9 percent (25-
percent predator reduction). This range was lower 
than the BPA model which ranged from 25 percent 
(3.8-percent predator reduction) to 95 percent 
(37 .5-percent predator reduction). 

The Corps and cooperating agencies recognized at 
the outset that there could be differences in the life
cycle model (SLCM, SPM, and ELCM) results 
because of the models' assumptions. The Corps 
and cooperating agencies are continuing to evaluate 
the life-cycle models, along with a Regional 
Interagency model comparison group. Developing 
a valid comparison of the results of life-cycle 
models is difficult because the models used 
different parameter values for some actions, and 
differed on what future actions should be included 
in their analysis. A parameter value of an action 
reflects how effective that action is to increasing 
survival. Although the coordinated effort to set 
estimates and ranges for the model analysis agreed 
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upon some parameter and assumption values 
common to SLCM, SPM, and ELCM, other 
parameter values are different because of more 
recent data and agency interpretations of the 
validity of certain available data. 

4 

For the life-cycle models of spring chinook, general 
trends differed among the three models when the 
same tranSport model was used. The ELCM 
indicated little or no increase over a 30-year period 
while the other two models showed either minor or 
higher increases depending on which assumptions 
were used. One difference with the ELCM is that 
it did not assume any habitat improvement effects 
as did the other two models. However, for the 
same 20-year period, SLCM relative increase in 
run size was .5-fold greater than estimates produced 
by ELCM. For ELCM, predicted adult fall 
chinook escapement increased with a lower TBR 
when predation reduction was assumed to be high 
(25 percent). 

Snake River sockeye salmon were not modeled by 
BPA because no known anadromous juvenile fish 
will be in the river in the next 2 to 4 years. NPPC 
and STF A did not model for sockeye because of 
insufficient data required to parameterize their 
models. Currently, there are captive breeding 
programs in Idaho and western Washington for the 
remaining known wild stock of Snake River 
sockeye. Some of the offspring of these fish will 
be released in the future to migrate downstream 
from Redfish Lake, Idaho. Information on their 
behavior and response to flow and survival have 
not been well documented, but because of their 
similar size and migration period, sockeye that 
might be migrating from Redfish Lake are likely to 
be affected in a similar manner to that of spring 
chinook. The model results for downstream 
migration of spring chinook indicate improvements 
over baseline conditions and should also benefit 
sockeye in the future when they again migrate 
downstream. However, because the exact 
relationship of flow to Snake River sockeye is not 
well known, assumed benefits of these inriver 
actions for this stock have greater uncertainty than 
for the other Snake River stocks. 

Other factors are also considered in evaluating 
proposed flow improvements. For example, travel 
time changes can provide another perspective on 
flow improvements. Travel time reductions for 
nontransported yearling smolts originating in the 
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Snake River are typically less than 1 to 2 days, 
which would be less than a 10 percent reduction in 
total in-river travel time. 

Later summer releases of water from the upper 
storage reservoirs could enhance upstream 
migration success of some fall chinook in the 
system, but the level of beneficial effects at this 
time is unknown. 

Some loss of shallow water habitat for rearing, 
used primarily by fall chinook, could occur with 
operation of the Snake River Pools and John Day 
Pool at lower elevations. The areas lost should be 
a small part of the total available shallow water 
habitat. 

The lowering of the water level has the potential to 
reduce water supply at the Umatilla Hatchery, 
possibly reducing full production potential or 
resulting in early release of some fish. 
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4.3 RESIDENT FISH AND AQUATIC ECOLOGY 

Alternative 

1. Without-Project Conditions 
(No Action) 

2. 1992 Operations 

John Day 

Lower Snake 

Dworshak 

Brownlee 

Grand Coulee 

Libby 

3. 1992 Operations with Libby/ 
Hungry Horse Sensitivity 

Libby 

ACOFJ2-ll-93/23:47/03818A.l 

Potential Impacts (Positive/Adverse) 

• Stabilized conditions relative to 1992 conditions at Lower 
Granite and Little Goose reservoirs will enhance recovery 
of impacted resident fish populations. 

• Return to nonnal operations would have modest effect On 
Dworshak Reservoir fish populations which benefited from 
1992 conditions. 

• Insignificant change in resident fish populations at other 
reservoirs. 

• Reduction of resident flSh populations ·in culverted 
backwaters with culverts above elevation 262.5 (not all 
culverted backwaters). The extent of this reduction is not 
known, but is not expected to be substantial since this is 
similar to 1992 operations. 

• Reduced viable spawning habitat, possible long-tenn 
changes in species composition . 

• Possible, but unlikely long-tenn benefits to resident fish. 

• Probable enhanced egg survival offsetting reduced 
spawning area 

• Possible reduced benthic production in Liule Goose 
Reservoir. 

• Effects highly dependent on basin runoff patterns, could be 
very positive or could cause significant reductions in flSh 
populations. 

• Some reduction in spawning and feeding success and 
reduced fish production. 

• Increased entrainment of flSh, delayed zooplankton 
production, reduced reproductive success at Lake 
Roosevelt, particularly under certain runoff and operating 
conditions. 

• Increased early summer productivity at Lake Koocanusa. 

• Same as Alternative 2 except as follows: 

• Decreased growth and productivity of fish in reservoir 
during low-water years. 
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Alternative Potential Impacts (Positive/Adverse) 

3. 1992 Operations with Libby/ 
Hungry Horse Sensitivity 
(continued) 

Hungry Horse • Potential for decreased growth and productivity of fiSh in 
Flathead River in some years. 

• Potential for decreased productivity of fJSh in reservoir 
during low-water years. 

• Possible minor benefit to spawning bull ttout 

4. Modified 1992 Operations • Same as Alternative 2 except as follows: 

Grand Coulee • Potential for increased entrainment of fish during certain 
moderate-water years. 

• Reduced plankton production and feeding success in low-
to-moderate water years. 

s. Modified 1992 Operations with • Similar to Alternative 4. 

Upper Snake Sensitivity 

4.3.1 Potential Mechanisms for 
Population Effects 

Resident fish populations of the Columbia-Snake 
River System might be affected by tb,e alternatives 
through numerous mechanisms. Most of the 
potential impacts are related to spawning success, 
early survival of juveniles, and availability of prey. 
The changes could be both positive and negative 
and there could be offsetting effects on some 
resources. Mechanisms for effects on aquatic 
organisms of the reservoirs identified in the 1992 
OA/EIS included: 

• Reduced total area of available shallow-water 
habitat associated with reduced reservoir surface 
area; 

• Lower shallow-water habitat quality as a result 
of loss of existing macrophytic vegetation and 
probable increased sediment content of substrate 
at lower reservoir elevations; 

• Reduced primary productivity associated with 
increased flushing rates and subsequent 
decreased residence time of nutrients and 
increased loss of plankton past the dams; 

• Changes in zooplankton productivity because of 
changes in phytoplankton abundance; 

• Loss of benthic production in the zone exposed 
by lowered reservoir operations; 

• Decreased abundance of terrestrial insects 
because of increased distance between upland 
vegetation and water's edge; 

• Decreased fish feeding success because of 
reductions in prey availability; 

• Reduced fish growth rates associated with 
reduced feeding success; 
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• Increased mortality of young fish arising from 
competition and increased vulnerability to 
predation in the reduced reservoir volume; 

• IncreaSed entrainment of young fish associated 
with increased discharge from the reservoirs; 

• Increased growth of plankton and warm-water 
fish species associated with increased water 
temperatures during the spring; 

• Decreased plankton production associated with 
increased turbidity levels and subsequent 
reductions in light penetration; 

• Increased mortality of cold-water fish species in 
reservoirs where existing temperatures approach 
upper tolerable limits; 

• Shifts in species composition of the plankton 
community in response to shifts in temperature 
and/or turbidity; 

• Reduced access to tributary spawning grounds; 

• Reduced fish production because of dewatering 
of eggs present along the shoreline during the 
incubation period; 

• Mortality from stranding on dewatered shores; 
and 

• Changes in habitat characteristics associated 
with changes in sedimentation patterns. 

Riverine resources can also be affected through 
numerous mechanisms including: 

• Water temperatures below growth optimums; 

• Reduced access to tributary streams for 
spawning; 

• Positive effects on riverine spawning, if flows 
are increased during the spawning period; 

• Negative effects on riverine spawning, if flows 
decrease during the spawning and incubation 
period; and 

• Mortality due to exposure to supersaturated gas 
levels downstream of dams. 
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The potential that these mechanisms have to change 
the overall reservoir and riverine populations 
depends on the duration and extent that populations 
are exposed to the mechanisms and whether the 
populations are limited by that mechanism. For 
instance, if spawning habitat is amply available and 
underused under normal circumstances, reductions 
in the available habitat might not have a negative 
impact on the population as a whole. Likewise, 
reductions in food availability might not affect 
populations if food levels normally present in the 
reservoir far exceed levels required to maintain the 
populations. Because limiting factors and potential 
impact mechanisms vary from reservoir to 
reservoir, the following impact assessment is 
organized on a geographic basis. 

4.3.2 John Day 

Alternatives 2 through 5 all include operation of 
John Day at minimum irrigation pool from May 1 
through August 31.  Under these alternatives, water 
levels in John Day Pool would be held through the 
summer at levels similar to or slightly above 
normal winter levels and at approximately the 
normal March to May 15 water elevation. This 
elevation could be attained by holding the winter 
elevations throughout the summer or by filling the 
reservoir before May 1 and then d.rafting the 
reservoir to increase downstream flow. The 
impacts of Alternatives 2 through 5 would therefore 
depend upon operations prior to the drafting period. 

The period from May 1 to August 3 1  corresponds 
with the spawning and incubation period of most 
warm-water species. Assuming the reservoir would 
be filled and then lowered, the reproductive success 
of species spawning while water levels are 
declining would be significantly reduced. 
However, the reproductive success of later 
spawning fish, such as largemouth bass, 
smallmouth bass, and crappies, might be enhanced 
s�ce fluctuations in water levels, and, 
correspondingly, the potential for dewatering eggs 
is expected to be reduced. The overall availability 
of spawning and rearing habitat would, however, 
be reduced (see Figure 4.3-1). Fish residing in 
culverted backwaters might suffer mortality as the 
temperature increases and dissolved oxygen 
decreases in shallower-water areas. Stranding of 
fish in backwaters might be significant when the 
reservoir is being lowered. 
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Benthic organisms in the littoral zone exposed 
during the winter drawdown would not survive into 
spring. Hence, no net loss of benthic organisms 
would occur during the transition from winter 
operations to those proposed under Alternatives 2 
through 5. Benthic production would be less than 
normal during the summer with the loss of 
normally productive backwater habitats. 
Reductions in water retention times, increased 
turbidity, and decreased surface area could reduce 
plankton production which, in tum, could affect the 
feeding success of planktivores. 

If water levels are held stable from winter into 
summer, many of the potential impacts to resident 
fish might be avoided. The overall area of 
shallow-water habitat would be reduced compared 
to normal levels resulting in reduced availability of 
spawning and rearing habitat; however, eggs 
deposited in shallow areas in spring and early 
summer would not be subjected to desiccation when 
the reservoir is drafted, which would reduce the 
impacts of Alternatives 2 through 5. Constant 
water levels would also avoid the potential for 
stranding of fish in backwaters; however, fish 
present in those areas would still be subjected to 
the effects of deteriorating water quality over the 
summer. Effects on benthic and planktonic 
production would be similar to those expected if 
water levels were first raised and then lowered in 
spring. 

Under either scenario (maintaining winter 
elevations or filling to elevation 265 in April before 
lowering the pool again), reductions in abundance 
of resident fish can be expected. Filling and then 
lowering the reservoir elevation during late spring 
and summer for one season would result in 
short-term reductions in fish abundance. 
Exercising this scenario for several consecutive 
years, however, would tend to favor species that 
spawn later in the summer and might result not 
only in reduced abundance of resident fish but also 
result in a long-term change in species composition 
in the reservoir. 

If the option of holding the reservoir at winter 
levels is exercised for only 1 year, those impacts 
would be short term. If, however, the option is 
repeated for several consecutive years, longer term 
changes in the fish populations in John Day Pool 
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could be expected. If repeated for several years, 
the net effects might be beneficial. Over time, a 
more constant pool elevation would permit the 
growth of shoreline vegetation. The reduced 
magnitude of annual disturbance of the shallow
water areas would also allow the development of 
macrophytic and benthic populations at levels 
greater than currently exist in the reservoir. Fish 
populations could be expected to respond favorably 
to these more stable conditions and enhanced 
shoreline productivity. 

No specific estimates of population change under 
either scenario can be made at this time because 
there are no current population estimates (except 
for squawfish) and sufficient information regarding 
factors controlling productivity in the reservoir is 
not available. 

4.3.3 Lower Snake River 

Alternative 1 calls for normal (pre-1992) operations 
at the four lower Snake River dams (Ice Harbor, 
Lower Monumental, Little Goose, Lower Granite) . 
Resident aquatic species would, therefore, be 
unaffected by Alternative 1 .  

Under Alternatives 2 through 5, the reservoirs 
would be drafted to MOP from April 1 to July 3 1 .  
With all four reservoirs at MOP in spring and early 
summer, water surface elevations would be held 
near the lower elevation of the normal 
April-to-August operating range at most of the 
reservoirs. MOP elevations at Little Goose are 
approximately 2 feet lower than the normal summer 
operation range. Average water levels at all four 
reservoirs would be reduced by up to 3 feet during 
the affected period; however, water levels would be 
held fairly constant compared to normal operations. 

Most of the resident fish in the Snake River 
reservoirs spawn from April 1 to July 31 .  All pool 
elevations normally fluctuate a fair amount during 
spring. Eggs laid in shallow water areas when the 
reservoir is at its highest level are subject to 
desiccation when water levels drop. Therefore, 
truly viable spawning habitat available under 
normal conditions at most of the reservoirs is the 
shallow-water area not normally exposed by normal 
reservoir water level fluctuations. The viable 
spawning habitat available at MOP is probably 
similar to or slightly less than that available under 
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normal operating conditions. Stabilized water 
surface elevations would tend to ensure that most 
spawning activity occurs in areas that would be 
inundated throughout incubation; therefore, 
operations at MOP should have a small positive 
effect on successful egg incubation. The reduced 
total shallow-water habitat, however, would tend to 
negatively affect overall reproductive success of the 
resident fish populations. The net effect of 
lowering reservoir elevations to MOP on spawning 
and incubation is uncertain. 

Water retention times in the reservoirs would be 
adequate to enable zooplankton populations to 
increase to densities high enough to provide food 
for larval fishes. Turbidity might increase 
temporarily when water levels are first reduced but 
turbidity should return to ambient levels and 
should, therefore, have little overall effect on 
plankton productivity (Bennett, 1991). 

Benthic community production should not be 
greatly affected under operation at MOP at any of 
the reservoirs, except Little Goose. Current 
operation at all dams but Little Goose includes 
water level fluctuations to levels near MOP, which 
bas probably reduced the benthic community within 
the original full pool fluctuation range. Therefore, 
the benthic community should not be greatly 
affected. At Little Goose, MOP water levels are 2 
feet below the normal range of operations. Benthic 
organisms in this 2-foot range would be negatively 
affected. 

Since benthic and planktonic prey sources are not 
expected to be greatly affected, feeding success of 
resident fish populations should also be relatively 
unaffected. Flows in the river and spill levels 
would not change significantly. Therefore, river 
populations should also be unaffected by operations 
at MOP. 

Two candidate mollusk species for listing under the 
ESA are known to be present in or near Lower 
Granite Reservoir. The shortfaced lanx (Fisherola 
nuttalli) is a cold-water snail species that thrives in 
rapids and similar habitats. No individuals were 
seen exposed during the March 1992 drawdown test 
(personal communication, T. Prest, Diexis 
Consultants, Seattle, Washington, August 1992) but 
that is not to say the whole population might not 
have been negatively affected. Several freshwater 
mussels (Anodonta californiensis) were found in the 
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drawdown zone of Lower Granite Reservoir. 
These animals cannot move very quickly and many 
were found dead. Water elevation during the 1992 
drawdown test was reduced to unusually low levels. 
Alternatives 2 through 5 do not include reductions 
in water levels below normal operations. Few 
mussels are expected to be present within the 
fluctuating range of MOP operations; therefore, 
few, if any, animals should be affected by 
operations at MOP. 

In summary, operation of all four lower Snake 
River reservoirs at MOP is not likely to activate 
any of the mechanisms that would substantially 
affect resident fish populations. Therefore, 
operations at MOP are anticipated to have minimal 
effects on resident fish populations. 

Spawning might be positively affected by stabilized 
water levels, but the reduced spawning area may 
offset those positive effects. However, any impacts 
at Little Goose or Lower Granite pools would be 
cumulative with impacts sustained during the 1992 
test drawdown to near spillway crest. Preliminacy 
tests suggest that the benthic and resident fisheries 
populations in Lower Granite Pool might have 
sustained significant impacts in 1992. It can be 
assumed that the impacts to the aquatic resources in 
Little Goose Pool were similar, but to a lesser 
degree because the duration and depth of the Little 
Goose drawdown were substantially less than 
Lower Granite. Any additional impacts to those 
resources would delay the eventual recovery of the 
reservoirs' resources. 

4.3.4 Dworshak 

Without-Project Conditions 

Under normal conditions, Dworsbak Reservoir is 
drafted about 100 feet and as much as 155 feet in 
fall and winter and refilled in spring and early 
summer. Because of the extensive variation in 
water surface elevation and continued wave actions, 
aquatic macrophytes are virtually nonexistent along 
the shorelines and benthic production is low 
(Corps, undated; Statler, 1990). 

Spawning of kokanee is unaffected by the deep 
drafts of the reservoir because the resident 
population spawns in the tributaries in September 
and October (Horton, 1980). However, mortality 
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of young is very high; it has been estimated at over , 

80 percent (personal communication, Melo Maiolie, 
Idaho Department of Fish and Game [IDFG], 
Coeur d'Alene, Idaho, August 23, 1991). 
Preliminary results of studies conducted in the 
reservoir suggest that entrainment (fish being pulled 
through the dam by flows), which is correlated to 
discharge, is the primary cause of mortality. 

Effects of Proposed Flow 
Augmentation 

The proposed flow augmentation from Dworshak 
Reservoir would generally include filling the 
reservoir to the winter flood draft maximum 

. elevation followed by 900 KAF (or more) releases 
· Apri1 15 through June 15, 270 KAF releases June 

16 through August 30, with an additional 200 KAF 
under Alternatives 4 and 5, and 200 KAF release in 
September (possibly August) under Alternatives 2 
and 3. HYSSR Model runs indicate that 
Alternatives 2 through 5 have a very similar effect 
on expected water surface elevations in the 
reservoir. On average, these alternatives result in 
water elevations that are 4 to 9 feet higher in spring 
and up to 22 feet lower in summer than generally 
occurs under Alternative 1 .  

This pattern of higher elevations in spring followed 
by summer drawdown roughly follows the fill-and
release pattern implemented in 1�. In 1�, 
however, the reservoir was not drafted as low as 
would be expected on average under the 
alternatives. The elevated water levels in spring of 
1 � were high enough to inundate terrestrial 
vegetation along the periphery of the reservoir. 
Subsequent releases resulted in a draft of only 80 
feet by mid-April, compared to the normal 100- to 
150-foot drafting. 

Preliminary results of investigations conducted to 
assess the effects of the 1� operations on the 
aquatic resources of the reservoir suggest that the 
operations had a significant positive effect (personal 
communication, M. Maiolie, IDFG, August 20, 
1�; personal communication, D. Statler, Nez 
Perce Tribe, September 3, 1�). Unusually large 
numbers of young kokanee have been intercepted in 
the reservoir. It has been hypothesized that the 
higher reservoir elevation, together with the late 
winter low flows, has significantly reduced juvenile 
mortality through entrainment into the dam. In 
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addition, the inundated vegetation has provided an 
excellent substrate for benthic production and also 
provides cover from predation. Benthic production 
was further benefitted from the higher reservoir 
elevation. Preliminary studies also suggested that 
the inundated vegetation and higher reservoir 
elevation might have benefitted spawning and 
feeding success of other reservoir species as well. 
These observations follow the general pattern in 
reservoir productivity normally observed during the 
first years that a reservoir is filled or following a 
long period of lower reservoir elevation. The 
inundated vegetation provides nutrients and 
structure that are used by a wide variety of aquatic 
organisms. 

�e the results of the 1� o�on are 
encouraging, they may not be repeated in future 
years. Assuming that discharge patterns return to 
normal in 1993, flow rates through the reservoir 
would be increased and the reservoir might be 
drafted farther than it was in 1�. Flood 
protection concerns during a year of normal 
discharge patterns might prevent the filling of the 
reservoir to the level seen in 1�. 

Increased flow and drafting of the reservoir is 
expected to increase the number of young kokanee 
entrained through the dam. If the reservoir were 
not filled to levels reached in 1�, the benefit of 
increased benthic production and terrestrial insect 
input would be lost. Historically, benthic 
production has been nearly absent in the reservoir 
because of the normal wide fluctuations in 
elevation. The steep slope of the bank is likely 
another factor in the limited benthic production. 
Under normal conditions, resident populations rely 
largely on terrestrial insects and plankton as food 
sources. Additional drafting of the reserVoir would 
likely increase the flushing rate of the reservoir, 
reducing overall plankton production and 
decreasing feeding success in late summer. Under 
either normal operations or flow augmentation 
o�ons, the reservoir has a low probability (52 
to 68 percent) of refilling by July of any year. 
Failure to refill would further increase kokanee 
entrainment and reduce benthic production. 

The potential effects of the proposed actions in 
Dworshak Reservoir are highly dependent on the 
discharge patterns in the watershed, which would 
affect the maximum water elevation reached in the 
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reservoir and the extent of drafting during the 
summer. Overall effects could range from a 
significant positive increase in reservoir production 
to a significant loss of net production. These 
effects would vary with inflow conditions from year 
to year, so both positive and negative effects would 
likely be experienced over a 5- to 10-year period of 
interim operations. 

The effects of the alternatives on bull trout rearing 
in the reservoir would be the same as for other 
species in the reservoir, varying with actual 
fill/refill patterns. Resident species present in the 
Clearwater River downstream of Dworsbak Dam 
would encounter increased flows in spring and 
summer (varying by alternative as described 
above). The modification in flow patterns is 
expected to benefit spring spawners in the river 
below. Reduced flows in fall, however, might be 
detrimental to fall spawning species such as bull 
trout. 

The increased releases of water from Dworsbak 
Dam in August with Alternative 4 would tend to 
cool the river downstream of the dam. The river 
typically reaches temperatures in the range of 70 to 
75°F in August which approaches lethal 
temperatures for several native species. Reductions 
in river temperature in August could benefit native 
species by reducing heat stress. However, growth 
of salmonids decreases in water temperatures below 
64 op. Excessive releases could therefore diminish 
fish growth during a critical part of the growing 
season. The overall effect of changes in water 
temperature therefore depends upon the temperature 
of the river, the temperature of the release water, 
and the quantity of water released. 

4.3.5 Brownlee 

Alternatives 2 through 5 incorporate flow 
augmentation releases in May, July, and 
September. Due to drafting constraints and 
replacement of the July release with upstream 
water, the average annual fluctuation in water 
elevation would be similar to existing conditions. 

The shorelines of the reservoir are steep, providing 
little shallow-water spawning area. Poor or no 
smallmouth bass reproduction has been reported in 
years when water surface elevations are low (BPA, 
1985). Other species that depend on shallow water 
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for reproduction might also be affected by low
water levels and subsequent lack of available 
spawning habitat. Any additional drafts that might 
occur to provide flow augmentation are likely to 
affect the reproduction of these shallow-water 
spawning species. The impacts of a single year of 
additional drafts would result in short-term minor 
changes in fish abundance in the reservoir. 
Additional drawdowns continued over several 
years, however, could potentially have serious 
effects on the species composition and abundance of 
the reservoir's fish populations. If low water
surface elevations result in failed spawning for a 
number of years, the abundance of shallow-water 
spawning fish could be reduced substantially and 
might require many years to recover. 

It is anticipated that benthic and primary 
productivity at Brownlee would be unaffected by 
changes in reservoir elevations from April through 
June. Likewise, significant changes in water 
quality are not anticipated. The proposed releases 
are not likely to significantly affect entrainment 
because drafting rates and resulting water surface 
elevations would not be substantially different from 
existing conditions. 

4.3.6 Grand Coulee/Lake Roosevelt 

Lake Roosevelt is an upstream storage reservoir 
that stores a relatively small quantity of water 
relative to the water that passes through, resulting 
in relatively short water retention times compared 
to most other storage reservoirs. The water 
retention time varies between 15 to 76 days and 
controls much of the aquatic primary production 
upon which the fishery is based in this reservoir. 
Water retention tUnes of 30 to 35 days or greater 
are suspected to be of critical importance to provide 
sufficient forage for resident fish populations in this 
reservoir (Peone et al. ,  1990). More information 
collected from 1990 to 1992 supports this need 
(personal communication, A. Scholz, UCUTS, 
February 4, 1993). 

In addition, past studies indicate that the kokanee 
population in Lake Roosevelt is affected by the 
annual drafting of the reservoir for flood control 
and power generation. Kokanee are maintained in 
the reservoir to mitigate for lost salmon production. 
In Lake Roosevelt, kokanee spawn in the fall and 
early winter during a time when water surface 
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elevations are still relatively high. Subsequent 
desiccation of eggs during the early spring as the 
water surface elevation is lowered to provide for 
flood control and power generation reduces the 
reproductive success of the population. Spring 
drafting also impacts incubation of walleye and 
yellow perch eggs. 

The HYSSR Model runs for Alternatives 2 through 
5 indicate that during low-to-moderate water years 
a significant portion of the May to June runoff, 
which is normally captured in Lake Roosevelt, will 
be released to augment flows downstream. With 
this release is potentially a large portion of the 
nutrient load in the runoff. That nutrient load is 
normally trapped in the reservoir, providing the 
base for primary productivity. Whether annual 
nutrient loading is limiting to resident fish in Lake 
Roosevelt is unknown; however, shortened water 
retention times reduce phytoplankton/zooplankton 
production during the late spring/summer period. 

In any one year, the release of nutrients would 
probably not be significant. However, the 
cumulative effects of drastically reduced primary 
and secondary production could severely limit the 
growth of almost all juvenile fish. Increased 
competition between juveniles for food could limit 
the population size of kokanee, yellow perch, 
rainbow trout, and the non-game species. Because 
yellow perch are preyed upon heavily by adult 
walleye, reductions in yellow perch abundance or 
growth will also affect the walleye population. 
White sturgeon might also be affected but to a 
lesser degree since the majority of the population is 
believed to reside in the upstream end of the 
reservoir. 

In addition to affecting primacy productivity, 
decreased water retention times and/or drafting 
during the spring-summer timeframe also affect 
entrainment of fish through Grand Coulee Dam. 
During high flow periods, as much as 30 percent of 
the annual rainbow and kokanee production may be 
passed downstream (personal communication, A. 
Scholz, UCUTS, February 4, 1993). Rainbow 
trout and kokanee tagged and released in Lake 
Roosevelt have been captured at sites as far 
downstream as Rock Island Dam. This entrainment 
at Grand Coulee and subsequent entrainment 
through downstream projects may partially account 
for the spread of walleye through the lower 
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Columbia River. Drafting and water level 
fluctuations also adversely affect trout net pen 
operations. 

4 

Drafting of Lake Roosevelt during the May time 
frame might eliminate the yellow perch spawn. 
The yellow perch is the prey base of walleye and 
potentially the prey base of the petitioned bull trout. 
In Lake Roosevelt, yellow perch spawn on woody 
debris in shallow water. They also spawn on 
aquatic vegetation; however, this habitat is limited 

in Lake Roosevelt. Spawning of walleye may also 
be affected, although the majority of walleye spawn 
in the Spokane River and some in the San Poll 
River. 

One of the potential flow augmentation operations 
proposed is based on the premise of storing water 
in Lake Roosevelt first and, if any additional water 
is required, storing it either in Arrow or Libby. In 
some water years, most of the flow augmentation 
storage would occur in Lake Roosevelt. If this 
operation occurs, water retention times might be 
decreased, drafts might be deeper during May to 
June and full pool elevations might not be reached 
until later in the summer. Depending upon how 
much water is stored and the timing of the runoff, 
several years of this operation could devastate 
resident fisheries in Lake Roosevelt. 

If the additional water is stored in Arrow, it may 
be possible to limit the drafts and increase the 
water retention times by providing sufficient inflow 
from Arrow. If Libby is used for additional 
storage, the effect of providing inflow is not as 
beneficial as if it were provided from Arrow, but is 
better for resident fish than using Lake Roosevelt 
only for the majority of the flow augmentation. 

Although this NEPA document accounts for interim 
operations, both the flood control shift and the 
3 MAP flow augmentation are operational features 
of the Northwest Power Planning Council's Fish 
and Wildlife Amendments and may be proposed for 
the future. With this in mind, regardless of how 
the 3 MAP flow augmentation is accommodated, 
resident fish in Lake Roosevelt probably face a 
continual decline that is not easily mitigated. 
Depending upon the sequence of water years and 
the flow augmentation operation, this decline might 
be cyclic with some mediocre years and some 
severe years. 
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4.3. 7 Ubby /Kootenai River 

Under current conditions, Lake Koocanusa is 
drafted up to 120 feet. These large annual drafts 
negatively affect the density of benthic invertebrates 
which in tum might affect feeding success and 
growth of reservoir fish populations (Chisholm et 
al. ,  1989). 

Biological rule curves intended to protect reservoir 
fish resources are being developed by the Montana 
Department of Fish, Wildlife and Parks for 
proposed operation of libby Dam. These rule 
curves would provide project operators with more 
information on the needs of resident fish during 
each season of the year. They have not been 
adopted but have been used informally in some 
applications to assess departures from favored 
conditions that are caused by existing operations. 
Generally, the rule curves call for maintenance of 
libby Reservoir at full pool July through mid
September, with drafting and subsequent refilling of 
the reservoir occurring during the balance of the 
year. These curves have not yet been adopted. 

The HYSSR Model simulations for Alternatives 2, 
4, and 5 indicate that the reservoir would not be 
drafted as deep in winter and would have higher 
water elevations in spring and early summer in 
low-runoff years. The increased elevations would 
tend to (1) increase the area of the reservoir bottom 
within the photic zone, (2) increase benthic and 
planktonic production, (3) increase recruitment of 
terrestrial insects into the reservoir by providing 
more habitat for juvenile lifeforms and through 
input of adults from surrounding terrestrial 
vegetation, and (4) increase growth and feeding 
success of reservoir fish populations. The 
increased water levels in spring should also benefit 
spring spawning of warm water fish. 

· Under these alternatives, flow in the river below 
the dam would also not change significantly in 
April and May compared to existing conditions. 
Based on current theories regarding flow 
requirements for white sturgeon spawning, flows 
below the dam would be insufficient to trigger 
spawning of white sturgeon or provide for egg 
incubation in most years. 

Under Alternative 3, model runs indicate that on 
average, spring drawdowns of libby Reservoir 
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would be 10 feet greater than occurs under normal 
operations. The probability of refill is not 
predicted to be substantially changed. Assuming 
the model predictions are correct, benthic and 
pelagic production would be reduced. This, in 
tum, might affect feeding success and growth of all 
species in the reservoir, including bull trout. 

Spring (May to June) median flow releases from 
the dam would be slightly reduced under 
Alternative 3. The reduced spring flows would be 
detrimental to spawning of Kootenai River white 
sturgeon, which are resident below the dam and 
believed to be dependent upon high spring flows for 
successful spawning. The exact flows required to 
trigger spawning of white sturgeon are unknown at 
this time; however, biologists feel that at least 20 to 
25 kcfs at Bonner's Feny may be necessary. 
Future studies and observations will provide more 
information regarding flow requirements. 
Assuming a 20-kcfs threshold, spawning would be 
triggered in 4 to 8 years out of 40. In years that 
spawning occurs, all alternatives provide sufficient 
flow to support egg incubation at Bonner's Ferry. 
The white sturgeon population is the subject of 
intense interest because of a petition and positive 
90-day review finding for possible listing under the 
ESA. Studies are planned to monitor sturgeon 
activity and document any spawning. Fall flows 
would also be reduced slightly, but should not 
affect spawning movements of bull trout. 

4.3.8 Hungry Horse/Flathead River 

Under current operations, Hungry Horse Reservoir 
is drafted in winter, early spring, and summer. 
Biological rule curves are being developed by 
Montana Department of Fish, Wildlife and Parks to 
define recommended reservoir operations for 
certain fish species. These rule curves would 
provide project operators with more information 
regarding the needs of resident fish during each 
season of the year. Generally, the rule curves call 
for maintenance of Hungry Horse Reservoir at full 
pool July through December and allows for drafting 
and subsequent refilling of the reservoir during the 
balance of the year. These curves have not yet 
been adopted. 

Reservoir productivity, as well as spawning and 
rearing, might be affected by operational changes 
(letter from L. Peterman, Montana Department of 
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Fish, Wildlife and Parks to James Goller, 
Chairman, Northwest Power Planning Council, 
October 25, 1992). The depth of reservoir 
d.rawdown is likely less important than the timing 
(May et al. ,  1988). Deeper drafts during the late 
summer and fall appear to have more of an impact 
on the fishery than the deep winter drafts. This is 
because late summer drafts increase the mortality of 
reservoir populations by increasing competition and 
making the juveniles more susceptible to 
predation. 

Lower water surface elevations during drier years 
decrease the volume and extent of water available 
for benthic insect production and decrease the 
surface area available for terrestrial insect capture 
and drift. Terrestrial insect drift is especially 
important in the late summer and fall when a 
substantial proportion of the annual fish growth 
occurs. 

In Alternatives 2, 4, and 5, water level patterns 
would be unchanged. Under Alternative 3, the 
median water surface elevations during the summer 
are predicted to be approximately the same as 

found under normal operations. Median elevations 
in the fall would be slightly lower than normal. On 
the other hand, average elevations would generally 
be slightly higher. Model predictions indicate 
water levels would generally be higher during dry 
years. 

A slight reduction in the depth of the drafting in 
fall in dry years under Alternative 3 is expected to 
have a slight beneficial effect on resident fish. The 
normal depth of the draft, however, is great enough 
that the slight difference under Alternative 3 would 
probably be immeasurable. 

In the Flathead River, effects on fisheries under 
Alternative 3 could occur through large increases in 
early summer flows and median decreases in early 
fall flows. Although the overall median fall flows 
are projected to decrease in most years, fall flows 
are expected to increase slightly in most years. 
Occasional larger decreases in flows reduce the 
overall median value. Because the outflow from 
Hungxy Horse in late summer and early fall comes 
from the deeper, colder waters of the reservoir, 
years with decreased fall flows would tend to 
increase temperature in the river and may slightly 
increase growth of fish resident downstream of the 
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dam. In most years, the difference in flow is slight 
and the benefit is likely to be minimal. Years that 
fall flows are increased would tend to decrease 
temperatures. Higher flows and cooler water 
temperatures should benefit spawning of bull trout 
in the fall. In spring, water released from the 
reservoir is similar in temperature tO that of the 
river. Increased spring releases would not likely 
have a significant effect on river fish populations. 
Increased releases in June, however, might depress 
river temperatures and reduce fish growth in early 
summer. 
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4.4 TERRESTRIAL ECOLOGY 

Alternative 

1. Without-Project Conditions 
(No Action) 

2. 1992 Operations 

Lower Columbia 

Lower Snake 

Dwashak 

Brownlee 

Grand Coulee 

3. 1992 Operations with Libby/ 
Hungry Horse Sensitivity 

4. Modified 1992 Operations 

5. Modified 1992 Operations with 
Upper Snake Sensitivity 

Potential Impacts (Positive/ Adverse) 

• Minimal impacts expected overall. Some loss of shorebird 
nesting habitat which developed at John Day during 1992 
pool lowering. but stabilizalion of goose nesting habitat 
impacted by 1992 drawdown test at Lower Granite and 
Little Goose. 

• Impacts at John Day to sballow-water habitat. riparian 
communities. wetland development. waterfowl nesting. 
and forbearers. 

• Cumulative impacts to terrestrial resources mainly in 
habitat loss for most plant and wildlife species in project 
area. 

• Minimal and potentially beneficial. immediate impacts to 
aquatic plants and invertebrates. riparian communities. 
wetlands. and wildlife. 

• Cumulative impacts to terrestrial resources mainly in 
habitat loss for some plant and wildlife species in project 
area and increased livestock damage to riparian areas. 

• Minimal impacts expected for most resources; potential 
for elk losses in winter under certain ice and snow 
conditions. 

• Minimal impacts expected for most resources; potential 
reduction in fish prey availability for bald eagles. 

• Minimal impacts expected for most resources; potential 
reduction in fish prey availability for bald eagles. 

• Similar to Alternative 2; minimal incremental effects for 
most resources at Libby and Hungry Horse; potential 
reduction in fish prey availability for bald eagles. 

• Similar to Alternative 2. 

• Same as Alternative 4. 

This section largely focuses on new information 
vrelative to the lowering of John Day Pool to near 

elevation 262.5 (as proposed for Alternatives 2 
through 5), the results from the investigation of the 
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1992 spring/summer operation of John Day Pool, 
and potential direct and indirect effects from 
potential operational responses at the storage 
reservoirs, particularly at Libby Dam (Lake 
Koocanusa) and Hungry Horse reservoirs. Issues 
concerning effects on terrestrial resources from 
operation of the lower Snake River reservoirs at 
MOP, and from flow augmentation actions 
involving Dworshak, Brownlee, and Grand Coulee, 
were fully addressed in the 1992 OAIEIS and are 
summarized or referenced here. Changes in the 3 
MAF flow augmentation operation at Grand 
Coulee, Libby, and/or Arrow has been discussed in 
other sections. 

Effects to aquatic and riparian vegetation from 
lowered reservoir elevations would depend on a 
number of factors including project length; 
reservoir topography; duration, timing, and the 
extent of the area exposed by lowered elevations 
compared to normal operating conditions; water 
permeability of associated soil groups and 
concomitant effect of pool levels and soil 
permeability on subsurface water table depth; and 
severity of summer droughts. In general, effects 
would be most significant, although probably 
minimal, for the John Day Project when operated at 
elevation 262.5 and least significant at the storage 
reservoirs, which already experience deep drafting. 
Furthermore, pool lowering to MOP is not likely to 
differ from existing conditions for projects where 
the proposed lowering is within the lower limits of 
normal operating conditions. 

4.4.1 Shallow Water Habitat 

The detailed composition, nature, and extent of 
aquatic and invertebrate communities associated 
with shallow-water habitat throughout the project 
area are poorly documented. Thus, impacts of 
lowered pools to resources cannot be assessed 
quantitatively. However, these resources are 
expected to be adversely affected to some degree 
by lowered pools. Aquatic plant and invertebrate 
communities are expected to be most affected by 
lowering of the John Day Pool to elevation 262.5 
because of the extensive shallow-water habitat 
occurring there (see Figure 4.3-1). A net loss is 
expected to occur in those aquatic plant and 
invertebrate communities that have become 
established over long periods under existing 
reservoir conditions. Densities of aquatic plants 

ACOEJ2-11-93123 :55/03818A.2 

ENVIRONMENTAL EFFECTS 
OF Al. TERNATIVES 4 

and invertebrates might temporarily increase in 
newly established shallow-water areas as a result of 
pools being lowered. Aquatic plants might also 
shift downward along an elevation gradient. 
However, eventual return to normal pool level near 
full would likely prevent establishment of plants in 
lower elevation zones. 

Potential increased drafting of Brownlee, 
Dworshak, and Lake Roosevelt pools and 
operational changes at Libby and Hungry Horse, 
would have minimal effects. Shallow-water habitat 
is extremely limited at these pools (see Figure 
4.3-1) and the associated aquatic plant and 
invertebrate communities have developed under 
widely fluctuating pool levels since the dams were 
built. 

4.4.2 Riparian Communities 

Detailed information on the distribution and 
composition of riparian communities along the 
project reservoirs is limited. Thus, the assessment 
of impacts to riparian communities from the 
proposed lowered· reservoir elevations is qualitative. 
The primary impacts to riparian communities would 
depend largely on the extent, duration, and location 
of the reservoirs operated at lowered elevations and 
water permeability of associated soil groups, and 
the concomitant effect of lowered pool elevations 
and soil permeability on subsurface water table 
depth. Although riparian vegetation associated with 
the project reservoirs is accustomed to 3 to 5-foot 
water fluctuations, negative effects may occur 
because the proposed lowered reservoir elevations 
would occur during the growing season when plant 
water requirements are highest. Significant 
mortality of riparian trees has been associated with 
lower water tables attributed to drought (Albertson 
and Weaver, 1945) and water diversion/ 
groundwater pumping (McNatt et al. ,  1980). 
Effects on riparian vegetation from keeping projects 
in eastern Oregon and Washington at lowered pool 
levels would likely be exacerbated by the desert 
cliniate; moisture recharge is especially important 
during the growing season for riparian plants. 
Species in the riparian zones that would be 
particularly sensitive to lowered pool elevations 
include shallow rooting plants such as willows 
(Salix spp.), white alder (Alnus rhombifolia), and 
mulbeny (Morus alba). Cottonwoods (Populus 
spp.) are also very sensitive to lowered pool 
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elevations based on observed response to drought 
and lowering of groundwater levels (Albertson and 
Weaver, 1945; McNatt et al. ,  1980). A 3-year 
drought resulted in 49 to 82 percent mortality of 
cottonwoods along an intermittent stream in Kansas 
(Albertson and Weaver, 1945). Water diversion 
and lowering of groundwater via pumping resulted 
in cottonwood mortality ranging from 17 to 84 
percent along the Verde River in Arizona (McNatt 
et al. '  1980). 

Among the lower Snake and lower Columbia 
reservoirs, effects on riparian communities would 
be most significant at John Day Pool near elevation 
262.5. This project has extensive backwater areas, 
and riparian vegetation is considerably more 
abundant than at any of the other project reservoirs. 
However, no readily discernible impacts to riparian 
habitat were observed on the Umatilla National 
Wildlife Refuge (NWR) from operation of the John 
Day Project at elevation 263 (approximate) from 
May 3 to May 20, 1992. One grove of 
cottonwoods just upstream of Plymouth, 
Washington exhibited signs of stress; limb 
mortality, loss and/or yellowing of leaves, and a 
general poor condition of cottonwoods at this site 
were observed. These are symptomatic of water 
stress but could be attributed to other factors. No 
detailed investigation to determine the causal factor 
was conducted. 

Pool lowering to elevation 262.5 would probably 
not produce any noticeable effects to established 
riparian vegetation with the possible exception of 
the cottonwood stand near Plymouth. Recruitment 
of seedlings might be compromised by lower pool 
levels. Desiccation of seedlings might occur at 
upland sites during the pool lowering where 
subsurface water levels are below seedling root 
penetration. Seedlings that establish on exposed 
land within the pool boundaries would be inundated 
when the pool is raised. Loss of these seedlings to 
wave action, erosion, or occasional ice lift during 
winter is possible. Loss of seedlings above 
elevation 268 and in the narrow riparian zone 
would be the most important. Continued annual 
loss of these seedlings would eventually jeopardize 
the presence of riparian cottonwood stands. 

Effects of operating the lower Snake projects at 
MOP and any modified drafting and refill patterns 
at the storage reservoirs on riparian communities 
should be relatively minimal and potentially 
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beneficial. For example, the recruitment of willow 
and alder seedlings in the drawdown zone at MOP 
has been very successful with excellent survival, 
especially in the vicinity of a seed source. 
Continued seedling establishment is expected to add 
2 to 3 acres per year to riparian areas, with 
potentially increased yearly acreage establishment 
through implementation of an active seeding 
program. Furthermore, these riparian communities 
have developed under the widely fluctuating range 
of water levels associated with the normal operation 
of these pools. However, development of riparian 
communities is extremely limited along the 
shorelines of these reservoirs (especially at the 
storage reservoirs) and is basically restricted to the 
relatively limited backwater areas. 

4.4.3 Wetlands 

Detailed information on wetland communities is 
limited for the project area, precluding any 
quantitative assessment of effects on wetlands at 
this time. In general, effects of the proposed 
lowered pool elevations on wetland communities in 
the project area would likely resemble those already 
discussed for riparian habitat (see Section 4.4.2). 

Among the lower Snake and lower Columbia River 
reservoirs, effects are expected to be most severe at 
the John Day Pool near elevation 262.5. Extensive 
wetland areas have developed in associated 
backwater areas at this pool, particularly in the 
Paterson and McCormack Slough Units of Umatilla 
NWR. Impacts observed (by Corps staff) to 
wetland plant communities by operation of John 
Day Pool to elevation 263 for 18 days in 1992 were 
loss of standing water in the emergent zone, 
apparent loss of turgor pressure in dry emergent 
stands, and sunscald of leaf tips (cattail [Typha 
latifolia] and bulrush [Scirpus spp.]). 
Encroachment of emergent plants outward from 
existing stands onto exposed mudflats was also 
observed. These plants included cattails, bulrush, 
smartweed, annual grasses, seedling willows (Salix 
spp.), and cocklebur (Xanthium spp.). These 
species are opportunistic and require unvegetated, 
moist soil conditions for germination. It is 
expected that a flush of these species would occur 
with each lowered pool elevation that exposes 
mudflats. The longer the pool is held at elevation 
262.5, the greater the opportunity for these plants 
to complete their life-cycle and produce the 
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seedbase for future generations, although these 
parent plants should not survive reservoir refill. 
The survival of emergent plants (i.e. ,  cattails 
encroaching into the open-water zone after pool 
lowering is expected, although not ensured. A loss 
of open-water habitat would result if these 
emergents survive. 

Flow augmentation actions directly or indirectly 
affecting elevations at Lake Koocanusa, Hungry 
Horse, Brownlee, Dworshak, and Lake Roosevelt 
would have minimal impacts on wetlands. Wetland 
development at the storage reservoirs is extremely 
limited, and reservoir levels would generally vazy 
within the range of elevations occurring under 
existing conditions. 

4.4.4 Embayments, Ponds, and 
Associated Tributaries 

The primaiy effects to embayments, ponds, and 
associated tributaries caused by the proposed 
lowered pool elevations on the Columbia and Snake 
rivers would also be largely dependent on the 
extent and duration of lowered pool elevations. As 
the reservoirs are lowered, embayments and 
associated habitats would lose their hydraulic 
connection to the main channel and begin to dry. 
Associated plant communities would also 
experience moisture stress as discussed above. 
Some of these effects might be offset by the 
development of new backwater areas within the 
zone exposed by lowered reservoir operations. 
However, the lack of adjacent, established shoreline 
vegetation coupled with greater exposure to wind 
would lessen their value to most wildlife currently 
inhabiting embayment areas. 

Effects of pool lowering are expected to be most 
significant at John Day because of the extensive 
development of embayments at this project. 
Lowering John Day Pool to elevation 262.5 would 
result in substantial exposure of mudflats. Acreage 
of open-water habitat would decrease substantially, 
particularly at Willow Creek embayment, Paterson 
Slough, and McCormack Slough. Emergent marsh 
habitat occurring in embayments and ponds would 
be dewatered. Ponds in the Irrigon Wildlife 
Management Area would be dewatered or reduced 
in acreage. However, a more detailed evaluation, 
probably in the way of a field study of regeneration 
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and soil moisture availability is required before 
impacts on riparian vegetation can be quantified. 

Flow augmentation actions that would influence 
elevations at the 5 storage reservoirs would have 
minimal impacts to embayments because reservoir 
levels would generally vazy within the range of 
elevations under existing conditions, and limited 
embayment development has occurred at the storage 
reservoirs. 

4.4.5 Waterfowl 

The most significant impacts on terrestrial wildlife 
as a result of the proposed lowered reservoir 
elevations and operational changes would likely be 
to island-nesting waterfowl occurring in the John 
Day Reservoir. Potential negative impacts of 
frequent lowered reservoir elevations of John Day 
Pool might include the following: 

• A decrease in the quantity of aquatic plant beds 
and benthic invertebrates as food sources for 
waterfowl in shallow-water areas; 

• A decrease in the number of embayments and 
protected shallow-water areas for waterfowl 
nesting, roosting, loafing, feeding, and brood 
rearing; 

• Land-bridging of some islands used for goose 
nesting and increased access to these nest sites 
by mammalian predators; 

• An increase in escape distance between 
shoreline foraging resources and the water; and 

• A decrease in marsh vegetation used for nesting 
cover by ducks. 

In addition, a number of positive effects to 
waterfowl populations could result from the 
proposed lowered reservoir operations: 

• The density and accessibility of invertebrate 
populations for waterfowl foraging might 
temporarily increase in certain shallow-water 
areas; and 

• The accessibility of aquatic vegetation for 
waterfowl foraging may temporarily increase. 
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The degree of these effects to waterfowl 
populations would be site specific and depend 
largely on the timing, duration, and level of 
lowered reservoir elevations. Effects of pool 
lowering on nesting waterfowl would result from 
dewatering of emergent marsh vegetation. Species 
that nest over water in emergent marsh vegetation, 
particularly diving ducks and coots, would lack 
habitat during much of the nesting season. If the 
period of lowered pool elevations is short term, as 
observed in spring 1992, some waterfowl nests 
established by typically upland nesting ducks in the 
post-drawdown emergent zone would be flooded 
and lost. Operation of the John Day Pool near 
elevation 262.5 would expose mudflats between the 
emergent marsh community and open-water habitat. 
Duck broods use emergent marsh habitat for escape 
c6ver. The inability of broods to swim to emergent 
marsh cover would be expected to lead to an 
increased predation loss of ducklings. The 
dewatering of ponds and associated marsh habitat at 
Irrigon Wildlife Management Area would reduce 
available habitat for waterfowl. 

Observations of the effects of lowering John Day to 
approximately elevation 263 in spring 1992 
indicated that at least 530 ducklings were present 
on McCormack Slough in early July; fledging of an 
unknown number of ducks would have occurred by 
this date. The number observed was significantly 
higher than usual. The high number of ducks was 
attributed to carp control measures and subsequent 
reestablishment of submerged aquatic plant beds 
(personal communication, J. Annear, U.S. Fish and 
Wildlife Service, Umatilla NWR, undated, 1992). 
Few ducks or ducklings were present on Paterson 
Slough, where large numbers of carp were present 
and submerged aquatic vegetation was virtually 
absent. Use of moist soil plants by waterfowl and 
their broods at Willow Creek was observed. 

Overall, a reduction in the number of waterfowl 
nesting and rearing at McCormack Slough would 
be expected with lowering the pool to near 
elevation 262.5. However, other factors such as 
continued carp control could lead to improved 
water qualitY and, therefore, to increased coverage 
and production of submerged aquatic plants thereby 
potentially influencing the level and intensity of use 
by waterfowl. An increase in the number of upland 
nesting ducks attracted to the area by the improved 
aquatic beds may be accompanied by a decrease in 
nesting for diving ducks precluded by loss of 
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standing water in emergent marsh habitat. The 
development of moist soil plant communities on 
exposed mudflats would also provide foraging 
resources for waterfowl and their broods. 
Consequently, the net effect of lowered pool 
elevations on waterfowl is difficult to predict. 

Effects to waterfowl from direct or indirect flow 
augmentation changes at lake Koocanusa, lake 
Roosevelt, and Dworshak:, Brownlee and Hungry 
Horse reservoirs, where nesting waterfowl are less 
numerous, should be minimal. However, the net 
effect of the proposed lowered pool elevations 
cannot be precisely determined without more 
detailed, site-specific information regarding 
quantitative impacts on aquatic vegetation and 
invertebrate prey populations and the extent to 
which embayments and backwater areas would 
become desiccated. 

On the lower Snake River, 6 nest islands at lower 
Granite and 2 islands each at Ice Harbor, Little 
Goose, and lower Monumental are considered 
vulnerable to land-bridging at MOP. However, the 
Chief Tunothy Islands on lower Granite and New 
York Island on Little Goose, the primazy goose 
production sites on the lower Snake River, are not 
expected to become land-bridged because of 
lowering to MOP, although Chief Tunothy Islands 
may be vulnerable to land-bridging due to siltation 
at MOP. New York Island did not land-bridge 
during a test drawdown of Little Goose 12 feet 
below MOP during March 1992. Also, lowering 
John Day Pool to near elevation 262.5 would not 
result in a loss of Canada goose nests because no 
land-bridging of islands is expected. However, 
updated and detailed water-depth information in the 
vicinity of the nest islands is necessacy to 
accurately determine the potential for land-bridging 
(or increased predator access) of individual nest 
islands as a result of pool lowering. 

Effects of lowered pool elevations to brood-rearing 
areas for Canada geese in the project areas are less 
clear. In areas where waterfowl and their broods 
depend on shoreline forage resources, escape 
distance from these feemng sites to the water would 
increase and might result in greater mammalian 
predation. On the lower Snake River, effects on 
distances between shoreline vegetation and water 
caused by lowering to MOP would be significant; 
these distances are expected to increase by up to 20 
feet. However, in the last 2 years these emergent 
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zones have naturally revegeta.ted, indicating there 
should not be a significant impact to waterfowl. 

Abundance and distribution of aquatic plant and 
benthic invertebrate communities near the shore and 
in embayments are expected to shift in response to 
the proposed lowered pool elevations. These 
communities would become desiccated in some 
areas; however, in other areas, these resources 
might become more concentrated and closer to the 
surface, resulting in a temporary increase in 
availability to waterfowl. Consequently, 
concentrations of foraging waterfowl that use these 
resources might also shift. Both short- and 
long-term quantitative effects on the aquatic plant 
and benthic invertebrates communities, however, 
cannot be determined without site-specific 
information describing their distribution and 
abundance in the project area. 

Effects to wintering Canada geese in the project 
area are expected to be negligible because winter 
wheat crops, which are not irrigated, should still be 
capable of supporting geese after lowered pool 
elevations, especially in the John Day area. 

Similarly, impacts to wintering ducks are expected 
to be minimal, provided that irrigated crops are not 
significantly affected by the proposed lowered pool 
elevations. Loss of irrigated crops would increase 
the severity of impacts, particularly to over
wintering ducks. 

4.4.6 Raptors 

Negative effects to raptors caused by the proposed 
lowered pool elevations on the Columbia and Snake 
rivers would depend primarily on loss of riparian 
habitat, embayments, and wetland habitat along 
affected reservoirs, and reductions in prey densities 
associated with these habitat losses. In addition, 
some benefits to raptors might occur including: 
(1) an increase in distance prey species would have 
to travel from water to cover; (2) higher concentra
tions of prey (primarily fish) within remaining 
shallow-water areas; and (3) increased number of 
snags for perching within the riparian zone at John 
Day and (possibly) Lower Granite pools. Although 
some inferences can be made based on anticipated 
changes in habitat, the net effect of these changes 
cannot be determined without more detailed 
.information regarding abundance, distribution, and 
dependencies of various prey and raptor species on 
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riparian and wetland communities, and impacts of 
lowered reservoir elevations on riparian, wetland, 
and embayment areas in the dewatered zone. 

Riparian, wetland, and embayment areas that 
become desiccated because of lowered reservoir 
elevations would influence local distribution and 
abundance of prey, particularly small mammals, 
fish (see Sections 4.2 and 4.3), and songbirds. 
Raptors dependent on these prey species might 
show concomitant shifts in population numbers and 
distribution. However, this effect might be 
partially offset by increases in distance between the 
water's edge and escape cover expected from 
reservoir elevations, which could increase raptor 
prey captures as well. In addition, �sh might 
become concentrated in portions of the remaining 
channel following lowered reservoir elevation, 
providing piscivorous (fish eating) raptors (bald 
eagles and ospreys) with additional foraging 
opportunities. However, the benefit to fish-eating 
raptors might be temporary because of overall 
reductions anticipated in resident fish populations 
because of lowered reservoir elevations (see Section 
4.3). 

Impacts to raptors from flow augmentation from 
Lake Roosevelt, Dworshak, Brownlee, Lake 
Koocanusa, and Hungry Horse Reservoir are 
expected to be minimal since impacts to their 
nesting habitat and prey species are expected to be 
minimal. The exception involved bald eagles, 
especially at Lake Roosevelt, as discussed in detail 
in Section 4.4. 11 .  

4.4. 7 Upland Game Birds 

Effects of the proposed lowered pool elevations on 
upland gamebird populations would be largely 
dictated by changes in riparian vegetation along the 
affected reservoirs and increased distance between 
vegetated shorelines and the pool edge. The 
expected loss of riparian habitat caused by the 
proposed lowered reservoir elevations would 
negatively affect those upland gamebird populations 
that are either partially or totally dependent on 
these riparian areas for their existence. Some 
expansion of habitat available to ring-necked 
pheasants (Phasianus colchicus) might result from 
dewatering of emergent marsh habitat, especially at 
John Day near elevation 262.5, provided subsurface . 
water is sufficient to maintain the emergent marsh 
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and riparian for communities currently present. 
Riparian for communities form dense cover in a 
band adjacent to emergent marsh/riparian forest 
communities, providing habitat for upland 
gamebirds. The riparian for community is 
perceived as good nesting and escape cover for 
upland gamebirds. An expansion of habitat by 
dewatering emergent marsh is not considered a 
significant benefit for this species. Habitat for· 
mourning doves, nesting in riparian forest habitat, 
could decrease if trees or foliar cover is lost from 
the John Day Pool being lowered to near elevation 
262.5. This is not anticipated, although 
deterioration in stand condition for cottonwoods 
near Plymouth, Washington might be related to the 
lowered reservoir elevation. 

4.4.8 Furbearers 

Negative impacts of the proposed lowered pool 
elevations on furbearers, especially at John Day, 
would primarily include the following: ( 1) exposure 
of muskrat and beaver dens during the spring and 
summer when kits are present; (2) reduction in 
riparian areas used by foraging beavers; (3) 
reduction in emergent wetlands used by muskrats; 
and (4) exposure of riprap used by river otters as 
den sites. In addition, dens established during low
water periods could be flooded when the pools are 
raised. Access to foraging areas for beaver and 
muskrat would be over land in many instances, 
because lowered reservoir elevations would dewater 
emergent marsh communities and isolate riparian 
areas farther from the water's edge. This could 
result in increased predation on these species during 
foraging bouts. Predator access to den sites would 
also be increased because bank dens and muskrat 
houses in emergent marsh habitat would be 
dewatered and be more readily accessible to 
predators. Dewatering ponds at Irrigon Wildlife 
Management Area would eliminate habitat for 
muskrat. Mink and river otter might also lose 
habitat if embayments and associated tributaries and 
ponds become desiccated. Mink would also be 
affected by a reduction in the muSkrat population, a 
primary prey species. 

Flow augmentation from Lake Roosevelt, 
Brownlee, and/or Dworshak, and drawdown to 
MOP at the lower Snake pools would not likely 
affect aquatic furbearers because pool levels would 
generally vary within the range of elevations under 
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existing conditions. Impacts of potential direct or 
indirect operational changes at Lake Koocanusa and 
Hungry Horse Reservoir are also probably minimal 
because there are few aquatic furbearers dependent 
on these reservoirs, and elevations would still 
remain within the range of current experience. 

4.4.9 Big Game 

The proposed lowered pool elevations would be 
expected to minimally affect big game, with the 
exception of deer and possibly elk in some 
locations. Primary effects to deer would likely 
include the following: (1) a reduction in riparian 
habitat imd embayments that provide foraging and 
wintering areas, (2) an increase in distance from 
the water's edge to cover, (3) an increase in land 
bridges to islands used for fawning, and (4) an 
increase in road kills. An increase in the distance 
to cover might decrease deer productivity because 
of higher predation. Land-bridging to fawning 
islands and desiccation of watering areas during the 
summer could also be particularly damaging to deer 
productivity because of potentially high fawn 
losses. Lowered pool elevations that result in loss 
of embayments or other water sources might 
increase road kills as deer cross the highways in 
search of other watering areas. This effect is most 
likely to occur on the Oregon side of Interstate 84 
where the highway is closest to the river along John 
Day Pool, although the effect would be minor due 
to limited use of this area. 

Impacts to deer are expected to be minimal from 
lowering the John Day Pool to near elevation 262.5 
since few deer occur in riparian habitats adjacent to 
the river. The highways and railroads abutting the 
river serve as barriers to big game and also 
fragment the existing habitat. Losses to riparian 
areas would, therefore, probably be minor since 
habitat fragmentation probably limits deer use in 
this area. The possible exception is Umatilla 
NWR, which supports a relatively sizeable deer 
population, especially near McCormack Slough. 

Deer losses are not anticipated from flow 
augmentation at Lake Roosevelt and Brownlee 
reservoirs, and drawdown to MOP at the lower 
Snake Pools, because they would continue to 
operate within normal range. Potential elevation 
changes at Lake Koocanusa and Hungry Horse 
Reservoir would also not affect deer significantly 
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because of an existing lack of established riparian 
communities. 

Dworshak would also operate within the normal 
elevation range and would generally experience 
reduced pool fluctuation over the year, but the 
proposed operating changes for flow augmentation 
could possibly affect elk. During the winter of 
1992-1993, there were an increased number of 
incidences of elk mortality in the reservoir, when 
ice gave out from under the animal. Elk falling 
through the ice is not a new phenomenon to 
Dworshak Reservoir; however, the last time the 
number of incidences was this high was when the 
reservoir was first being filled, and there was an 
abundance of vegetation still along the shoreline in 
the water. This encouraged deer to go out and 
browse the vegetation, subsequently falling through 
the ice. Factors perhaps responsible for this noted 
increase in elk mortality include operations of the 
reservoir for 1992 flow augmentation actions for 
the lower Snake River. This reduced winter 
discharges from the Dworshak, resulting in an 
uncharacteristically stable pool elevation as 
compared to past years' operation. The static pool 
elevation prohibited the typical collapse and 
distortion of the ice around the edge of the 
reservoir, which has occUI"Jed in past years due to 
winter drafting of the reservoir. In addition, early 
and heavy snows in the region compelled the elk 
herds to move to winter range adjacent to the upper 
end of the reservoir earlier than usual. As ice 
formed on the reservoir, large volumes of snow 
covered the frozen shoreline and the lake surface. 
Compounded by uncommonly warm temperatures 
for the area and the insulation provided by the 
heavy snow, the formation of a thick ice surface on 
the pool was prevented. 

The heavy snow layer and the unbroken lake 
surface may have deceived elk that an open field 
was in the pathway of their migratory route. It·is 
believed that this illusion and the thin ice may have 
caused some increased elk mortality. IDFG has 
observed higher than expected elk mortality for a 
typical winter in the Little North Fork, North Fork 
Clearwater, Gold Creek, and Grandad Bridge areas 
of the reservoir. IDFG staff have surveyed 
evidence of this elk mortality during the winter 
period and will continue to monitor the incident . 
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As a special note, a deer mortality problem has 
existed at a Corps of Engineers operated project 
known as Luck Peak, outside of Boise, Idaho. 
When the lake level fluctuated beneath the ice, it 
caused the ice to buckle, leaving a very distorted 
shoreline and making it impossible for deer to 
climb up the shoreline of the lake after they had 
ventured out onto the ice. At the recommendation 
of the IDFG, the lake level has been maintained at 
a constant level during the winter months, thereby 
reducing annual deer losses from as many a 100 to 
approximately 10 deer per year (Corps, 1998e). 
Based on this information, and the various other 
factors involved with the 1992-1993 winter, it is 
difficult to. determine at this point the true impact 
of reservoir operation on the current year elk 
mortality. 

4.4.1 0 Other Wildlife 

Information on site-specific impacts to the large 
number of wildlife species occurring in the project 
area is currently unavailable. However, some 
general inferences can be made based on predicted 
changes in habitat. 

Concomitant changes in wildlife communities 
associated with the project reservoirs are likely to 
occur in response to habitat changes induced by 
lowered reservoir elevations. Species directly 
dependent on riparian and wetland communities and 
shallow-water areas for food, water, and cover 
would likely experience local population declines. 
This could potentially affect up to 65 vertebrate 
species that depend on riparian habitat (l..ewke and 
Buss, 1977) including numerous reptiles, 
amphibians, small mammals, bats, colonial nesting 
birds, and songbirds. Colonial nesting birds might 
be affected if islands used for nesting become land
bridged or if trees and shrubs used for nesting die. 
Mudflats exposed by lowering of John Day to near 
elevation 263 in spring 1992 resulted in the 
occurrence and nesting of black-necked stilts 
(Himantopus mexicanus), American avocets 
(Recurvirostra americana), and killdeer 
(Charadrius vociferus). The exposed mudflats 
provided nesting habitat for these species while 
adjacent shallow waters provided foraging 
opportunities. Other species, such as rails (Rallu.s 
spp.), which forage and nest in emergent marsh 
communities standing in shallow water, were 
probably adversely affected by this pool level. 
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Nest predation probably increased with dewatering 
of emergent marsh stands. Moreover, if fish are 
concentrated in the remaining channel within the 
lowered pool elevations, several piscivorous species 
might benefit. These species include belted 
kingfisher (Ceryle alcyon), herons, mergansers, 
mink, and river otter. 

The degree to which these wildlife communities 
would be affected is site specific and depends 
largely on the timing, duration, and level of the 
lowered reservoir elevations. Operation near 
elevation 262.5 on John Day would have the 
greatest effect on wildlife associated with riparian 
and wetland communities. Impacts to non
endangered wildlife from potential elevations at 
changes Lake Koocanusa and Hungry Horse, and 
flow augmentation at Dworshak, Lake Roosevelt, 
and Brownlee are expected to be minimal. 

4.4.11  Threatened and Endangered 
Species 

Four threatened or endangered species, the 
peregrine falcon, bald eagle, grizzly bear, and gray 
wolf inhabit portions of the project area and could 
potentially be affected by associated operations. 
These species were identified by the FWS as 
requiring Section 7 Consultation under ESA and, 
therefore, are further addressed in the Biological 
Assessment, Appendix D. Impacts vary with each 
species and are dependent on the relative 
importance of each site as a source of food, water, 
and cover. 

Peregrine Falcon 

Non-nesting peregrine falcons along the lower 
Columbia River would likely not be affected by the 
proposed pool lowerings; use of regions of the 
project area outside of Bonneville and The Dalles 

· by peregrines appears to be low. Lowering the 
lower Snake River reservoirs to MOP or John Day 
to 262.5 is not likely to significantly alter wetlands 
or riparian areas on which associated. prey species 
depend (see Sections 4.4.2 and 4.4.3). Thus, 
based on existing information, none of the proposed 
flow options is likely to affect peregrine falcon use 
of the project reservoirs. 
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Bald Eagle 

Bald eagles inhabiting the project area might be 
affected by the proposed interim flow 
improvements if one or more of the following 
occurs: 

• Nesting food sources (primarily fish and 
waterfowl) are significantly affected on Lake 
Roosevelt, Lake Koocanusa, or Hungry Horse 
Reservoir during the nesting season 
(mid-February through August); 

• Wintering food sources (primarily waterfowl 
and upland gamebirds, and fish in Montana) are 
significantly affected in the project area between 
November and April; and 

• Occurrence of potential perching, roosting, or 
nesting trees in the project area (primarily 
cottonwoods and ponderosa pines) is 
significantly affected (potentially at John Day 
Pool). 

Temporarily lowering water levels at any of the 
project pools during spring and summer has the 
potential to both positively and negatively affect 
bald eagles using the Columbia, Snake, Clearwater, 
Flathead, and Kootenai rivers. Bald eagles could 
benefit from lowered pool elevations in the 
following ways: 

• More adult fish might eventually return to the 
project area for spawning, providing more 
potential food for bald eagles foraging along the 
Columbia, Snake, and Clearwater rivers (but not 
the Flathead and Kootenai rivers) in the future 
(see Section 4.2); 

• More fish might become stranded or 
concentrated in the resulting shallow-water 
areas, thus temporarily increasing their 
availability to bald eagles (see Section 4.3); 

• More nesting waterfowl might become 
vulnerable to predation as a result of loss of 
nesting and escape cover due to temporary 
drought and/or an increase in distance between 
shoreline escape cover and the water's edge (see 
Section 4A.5); and 
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• More large snags might become available for 
bald eagle perching and roosting as a result of 
project-related desiccation. 

Likewise, the proposed operations could negatively 
affect bald eagles using the Columbia, Snake, 
Clearwater, Flathead, and Kootenai rivers in the 
following ways: 

• Overall numbers of resident fish might decline 
because of reductions in shallow-water spawning 
habitat and entrainment, resulting in decreased 
productivity (see Section 4.3); 

• A decrease in waterfowl production might occur 
(see Section 4.4.5), reducing bald eagle foraging 
opportunities; 

• A decrease in waterfowl wintering in the project 
area might occur (see Section 4.4.5), reducing 
winter food sources for bald eagles; 

• A decrease in upland gamebirds might occur 
(see Section 4.4. 7), reducing bald eagle foraging 
opportunities; and 

• A decrease in the recruitment of potential 
perching, roosting, or nesting trees might occur 
because of project-related desiccation. 

The extent to which these potential impacts might 
affect bald eagles would depend largely on the 
location, time of year, duration, and degree of 
lowered pool elevations. Potential effects on bald 
eagles would be greatest where they are most 
concentrated and the change in pool elevations is 
relatively high, and least significant where eagles 
are uncommon and the change in pool elevations is 
minimal. Because of their opportunistic diet habits, 
however, bald eagles appear to be more dependent 
on availability of prey biomass and diversity, 
particularly fish, than on any one species. For 
example, despite a decline in the preferred kokanee 
prey species in the Flathead Lake area in recent 
years, the number of nesting bald eagles has 
increased overall, and these birds now subsist 
primarily on the largescale sucker and squawfish 
(personal communication, D. Flath, Montana 
Department of Fish, Wildlife, and Parks 
[MDFWP], Bozeman, Montana, August 3 1, 1992). 
However, if lowered pool elevations result in 
reduced availability of suitable prey biomass, fewer 
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eagles might be supported by the aquatic 
environment. 

4 

Nesting bald eagles occur at Lake Roosevelt, Lake 
Koocanusa, and Hungry Horse Reservoir. While 
diet information on breeding bald eagles at Lake 
Roosevelt is presently unavailable, fish are 
presumably an important component of their diet as 
with breeding birds elsewhere along the Columbia 
River system. Should the flow augmentation 
measures result in significant declines in resident 
fish, which is indicated as a possible outcome in 
Section 4.3.6, these impacts could conceivably 
affect bald eagles and result in a decline in nesting 
success. However, the extent to which these 
potential impacts may affect breeding pairs cannot 
be accurately assessed until detailed information on 
diets and foraging locations becomes available. 
verification of nesting bald eagles at Lake 
Roosevelt is a relatively recent occurrence. In the 
1970s and early 1980s, there were not verified bald 
eagle nest sites on Lake Roosevelt, although at least 
one pair was suspected to be nesting in the early 
1980s. In recent years, the numbers of nesting 
pairs of wintering bald eagles have increased on 
Lake Roosevelt. Whether this increase is part of 
the general nationwide bald eagle recovery in 
general resulting from declining DDT usage or is in 
response to increased resident fish populations 
resulting from several favorable water years, 
stocking of kokanee, and increased net-pen 
operations is not known. 

Impacts to the 10 eagle pairs nesting at Lake 
Koocanusa and in the surrounding Kootenai Valley 
and to the one pair nesting at Hungry Horse 
Reservoir are expected to be insignificant based on 
Alternatives 2, 4, and 5, which are not anticipated 
to result in any changes to the aquatic environment. 
Effects on these nesting eagles from Alterative 3 
would be related to the overall availability of 
kokanee, mountain whitefish, and largescale 
suckers, their predominant prey species. If 
Alternative 3 results in a long-term reduction in this 
prey biomass, then the aquatic environment may 
support fewer nesting eagles. Although waterfowl 
are relatively abundant at Hungry Horse Reservoir, 
they comprised only 7 percent of 30 samples of 
prey remnants collected at the known nest site 
(personal communication, D. Flath, MDFWP, 
August 3 1, 1992); thus, a reduction in waterfowl 
would probably have minimal effects on the nesting 
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pair. No adverse impacts are expected on prey fish 
used by bald eagles in the Flathead Lake area, and 
the availability of largescale sucker and squawfish 
prey might be augmented by increased river flow in 
spawning areas. 

Wintering eagles are concentrated on Lake 
Roosevelt, Brownlee and DworShak reservoirs, and 
Umatilla NWR on John Day Pool, where food 
sources should be adequate. The flow 
augmentation plan for the Columbia and Snake 
rivers would cause minimal change during the bald 
eagle wintering season (November to April) 
because flow augmentation releases would occur 
from the last part of April through June. The 
drafting of John Day Reservoir would be within the 
authorized operation of the project; therefore, 
increased impacts to waterfowl would not take 
place. FurtJiermore, waterfowl potentially 
overwintering at John Day Pool are largely birds 
produced elsewhere (farther north); therefore, long
term impacts on waterfowl production at John Day 
Pool should not affect wintering bald eagles. 
Waterfowl do not appear to compose a substantial 
portion of the bald eagle diet in the Montana 
project areas, particularly at Lake Koocanusa, since 
suitable wintering waterfowl feeding habitat is 
limited. Since the effect on gamebird populations 
is also expected to be negligible for Alternatives 2 
through 5, there would be no impacts to wintering 
bald eagles that rely on upland game species as 
prey. 

No anticipated impacts are expected to occur to 
bald eagle perching, roosting, or nesting trees with 
the possible exception of John Day. Long-term 
operation of John Day Pool at elevation 262.5 each 
spring/summer may result in the .gradual loss of 
riparian trees and future snag recruitment. This 
could impact wintering use of the area by bald 
eagles. The time frame for riparian tree loss, is 
unknown, therefore impacts are speculative until 
observations are recorded. On the lower Snake 
River any sizeable trees used by bald eagles 
adjacent to the reservoir are snags or are located in 
the side draws and canyons, which would not be 
affected by lowered reservoir elevations to MOP. 
Conifer trees used predominantly by bald eagles in 
the Montana project areas occur beyond the 
affected area and should not experience any adverse 
effects. 
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The operation of John Day Pool during May to 
August near the 262.5-foot elevation and the 
operation of the four lower Snake River reservoirs 
at MOP from April 1 to July 31  would not affect 
the food sources used by bald eagles. The long
term production of offspring from waterfowl and 
fish is not expected to be diminished within the 
normal operating scheme of these five reservoirs. 
The operational changes at the Lake Roosevelt, 
Hungry Horse, Lake Koocanusa reservoirs may 
have minimal to major effects on long-term fish 
and waterfowl recruitment rates, resulting in a 
potential reduction in availability of eagle prey, 
especially at Lake Roosevelt. 

Although a more detailed assessment of the effects 
on bald eagles is not possible at this time, based on 
existing information, the implementation of 
Alternative 3 at Lake Koocanusa and Hungry Horse 
Reservoir in Montana may result in a significant 
reduction in the availability of the three 
predominant species of fish prey in these areas 
which could affect the number and viability of 
eagle nesting sites and the number of wintering 
eagles. The flow augmentation actions may also 
reduce the fishery resource at Lake Roosevelt 
potentially resulting in an eventual loss in the 
number of breeding bald eagle pairs using the 
reservoir. 

Grizzly Bear 

It is unlikely that the Montana grizzly bear 
population would be affected by any direct or 
indirect operational changes at Libby and Hungry 
Horse because they: (1) do not depend on the fish 
or waterfowl potentially affected by the lower 
elevations, (2) rarely occur at Lake Koocanusa or 
downstream of Hungry Horse Reservoir, and (3) 
tend to inhabit the higher elevation alpine and 
subalpine zones during the period when reservoir 
elevations might be reduced. 

Gray Wolf 

Impacts to Rocky Mountain gray wolves associated 
with potential elevation changes at Lake Koocanusa 
and Hungry Horse Reservoir are expected to be 
inconsequential. Wolves in this region primarily 
subsist on white-tailed deer, elk, moose, and mule 
deer, and these prey species are not anticipated to 
experience any significant decline from lower 
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elevations. In addition, gray wolves occur 
infrequently in the project areas. They were last 
sighted at or near Hungry Horse Reservoir in the 
1970s, while lake Koocanusa appears to lie on the 
periphery of an established wolf range (Ream, 
1979; Ream et al., 1990). 

Unconfirmed sighting of gray wolves have recently 
been reported in the vicinity of Dworshak 
Reservoir (telephone conversation, B. Zoellich, 
FWS, Boise, Idaho, September 30, 1992) and Lake 
Roosevelt (telephone conversation, K. Taylor
Goodrich, Coulee Dam National Recreation Area, 
Coulee Dam, Washington, October 1 ,  1992). 
However, these sightings have been so infrequent 
that they probably represent individual wanderers 
that would not likely be affected by the proposed 
flow options. 

4.4.12 State-Usted and Candidate 
Species 

Site-specific impacts to the large number of 
State-listed and candidate species potentially 
occurring in the project area cannot be determined 
without further study of local abundances, specific 
habitat associations, and species-specific responses 
to lowered reservoir elevations and MOP 
operations. However, some general inferences can 
be made based on predicted changes in habitat 
caused by lowered reservoir elevations under the 
different options. 

Each of the listed plant species in the project area 

typically occurs in moist areas that have established 
under moisture recharge from existing reservoir 
conditions. Continuous operation of reservoirs at 
MOP could eHminate many of these plants along 
the lower Snake River. It is also possible that 
some of the more vulnerable listed plants could be 
replaced by colonizing species (e.g., purple 
loosestrife [Lythrum salicaria]) that are typical of 
disturbed areas. This may be especially important 
on the lower Snake River where grazing impacts 
have resulted in plant communities dominated by 
weedy species (Tabor, 1976; Lewke and Buss, 
1977). Lowering the reservoirs to MOP on the 
lower Snake River and flow augmentation from the 
storage reservoirs, however, would likely have only 
minor impacts to listed plants since both actions 
would deviate only slightly from existing reservoir 
conditions. Listed plant species might show signs 
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of moisture stress, particularly if lowered pool 
elevations occur from May 1 to August 3 1  as 
proposed for the John Day Pool. This might be 
especially important at the John Day Pool where 
riparian and wetland areas that potentially support 
listed plants are most extensive. However, 
lowering to near elevation 262.5 is not expected to 
cause widespread shifts in vegetation communities 
that support listed pl&nt species. 

Response of listed wildlife to pool elevation 
changes would likely depend on site-specific 
changes in essential habitat components associated 
with the project reservoirs. Species with limited 
dispersal capabilities (e.g. , many reptiles, 
amphibians, and insects) would be especially 
vulnerable to lowered reservoir elevations and 
would, therefore, at least temporarily experience 
local population declines from potential reductions 
in breeding success and loss of habitat. Other 
wildlife could potentially experience impacts 
through loss of habitat or prey species associated 
with wetlands and riparian areas. This might be 
especially important for insectivorous species and 
species dependent on the narrow fringe of riparian 
vegetation associated with the project reservoirs 
such as amphibians and herons. Listed species 
associated with backwater areas, including herons, 
turtles, frogs, and ducks, would also likely 
experience local population declines if backwater 
areas become desiccated. In contrast, some listed 
wildlife rDight temporarily benefit from changes in 
habitat that increase vulnerability of prey species 
(e.g. , see Section 4.4.6) or from greater exposure 
of mudflats along shoreline areas (e.g., shorebirds). 

As with other wildlife species in the project area, 

the severity of the impacts from the lowered 
reservoir elevations to listed wildlife would depend 
on duration, timing, and extent of lowered pool 
elevations. Since the lowering of John Day Pool to 
near elevation 262.5 alternative would likely have 
the most significant impacts to wetlands, riparian 
areas, embayments, and shallow-water habitats, 
listed wildlife species associated with these areas 
would probably at least temporarily experience 
local population declines. Lowering the reservoirs 
to MOP on the lower Snake River and flow 
augmentation from the storage reservoirs would 
likely have only minor impacts to listed wildlife 
because reservoir conditions would deviate only 
slightly from existing conditions. 
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4.4.13 Cumulative Impacts 

Lowering pool elevations at reservoirs would likely 
contribute directly or indirectly to cumulative 
impacts on terrestrial resources of the lower 
Columbia, lower Snake, Clearwater, Flathead, and 
Kootenai rivers. Since the projects were built, 
riparian and wetland habitats have declined on 
regional and local levels primarily because of 
agriculture and urban expansion, hydroelectric 
development, and timber harvest (Lewke and Buss, 
1977). Habitat loss is the primaty cumulative 
impact for most plant and wildlife species in the 
project area. 

Lowered reservoir elevations would also likely 
increase livestock damage to riparian habitat, which 
has already been extensive throughout the Columbia 
River Basin (Lewke and Buss, 1977). Exposed 
shorelines would allow livestock access to HMUs 
that are currently fenced to prevent livestock 
damage under existing reservoir conditions. 

Commutative impacts to resident fish as a result of 
flow augmentation, especially at Lake Roosevelt 
and .Lake Koocanusa, could result in adverse 
impacts to nesting and wintering bald eagles by 
reducing prey availability. 

4.4.1 4 Summary 

Impacts to aquatic and riparian vegetation and 
associated wildlife groups from lowered reservoir 
elevations would be most pronounced with 
drawdown of John Day Pool to near elevation 
262.5 because of the extensive shallow-water 
habitats and riparian vegetation that have 
developed. Flow augmentation from the storage 
reservoirs is not expected to significantly affect 
vegetation and wildlife communities because the 
resulting reservoir elevations would deviate only 
slightly from normal operating conditions. 

Losses to wildlife habitat under the various options 
would include temporary reductions in shallow
water habitats, wetland habitats, riparian areas, 
embayments, and designated habitat management 
areas, including several wildlife refuges and HMUs 
that depend on moisture received from the project 
reservoirs. Numerous associated plants and 
wildlife, including state and Federally listed 
species, have established in these areas over 
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prolonged periods of reservoir operation. The bald 
eagle is the only endangered species anticipated to 
be potentially affected by lower elevations, 
specifically at Lake Koocanusa or Hungry Horse · 
Reservoir as a result of the implementation of 
Alternative 3 and at Lake Roosevelt under the flow 
augmentation actions where lowering reservoir . 
elevations during May to June could affect 
productivity of prey species. The proposed flow 
modifications would likely contribute to cumulative 
impacts on terrestrial resources of the lower 
Columbia, lower Snake, Clearwater, Flathead, and 
Kootenai rivers. Since the projects were built, 
riparian and wetland habitats have declined 
primarily because of agriculture and urban 
expansion, hydroelectric development, and timber 
harvest. The proposed flow modifications would 
add to these impacts as stated above, primarily 
along the lower Snake and Columbia rivers. 

Beneficial impacts are also anticipated from the 
proposed flow measures. These include temporary 
increases in foraging areas for shorebirds, 
temporary concen�ons of raptor prey and 
waterfowl food sources into remaining shallow
water areas, localized increases in snag densities 
along shoreline areas, and localized willow and 
alder seedling recruitment. 

4.4.15 Mitigation 

Extensive documentation, research, and monitoring 
have been conducted to determine the original 
habitat losses from construction of the project 
reservoirs. It is anticipated that additional 
monitoring and further research of both of the 
lowered reservoir elevations actions would be 
required to fully assess impacts and determine 
appropriate mitigation requirements for losses to 
shallow-water habitat, wetlands, embayments, 
riparian areas, and HMUs. 

Several mitigation measures were reviewed initially 
for their feasibility and costs for John Day Pool 
drawdown mitigation. These measures include 
construction of dikes, iDstallation of pumps, and 
provision of water distribution systems to maintain 
backwater habitats, emergent marshes and riparian 
habitat on the Umatilla NWR and Irrigon and 
Willow Creek Wildlife Management Areas. The 
high soil permeability ratings that were documented 
made water supply and control measures extremely 
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expensive, with success questionable. Other 
prohibitive issues were construction damage to the 
existing habitats, operation and maintenance costs, 
and lack of a water right for water supply. 

Loss of goose nesting areas because of lowered 
reservoir elevations might require additional study 
to document the extent of impacts and need for 
appropriate mitigation. Planting the exposed mud 
flats with annual food plants might be an 
appropriate action for waterfowl, elk, and deer, and 
could provide some aesthetic benefits. Potential 
effects of reservoir elevation changes on bald eagles 
nesting at and near Lake Koocanusa, Lake 
Roosevelt, and Hungry Horse Reservoir might also 
require further study. 

Mitigation might include operation of the 3 MAF 
flow augmentation to limit drafting of Lake 
Roosevelt after May 1 each year . 
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4.5 GEOLOGY AND SOILS 

Alternative 

1 .  Without-Project Conditions 
(No Action) 

2. 1992 Operations 

Lower Snake/Columbia 

Dworshak, Brownlee, Grand Coulee 

libby 

3. 1992 Operations with Libby/ 
Hungry Horse Sensitivity 

4. Modified 1992 Operations 

5. Modified 1992 Operations with 
Upper Snake Sensitivity 

The flow improvement alternatives on the 
Columbia-Snake River System would result in 
fluctuating reservoir levels and increased flow 
velocities. Fluctuating water levels prevent wave 
action from creating an "equilibrium" shoreline, 
where unconsolidated materials reach a slope at 
which little or no net erosion occurs. Annually 
fluctuating water levels increase shoreline erosion 
and slope instability and accelerate lake 
sedimentation. Flow augmentation increases water 
velocities, which increase stream bank erosion. 
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Potential Impacts (Positive/ Adverse) 

• Minimal impacts on mainstem reservoirs. 
• Continued moderate shoreline erosion and moderate 

landslide activity on storage reservoirs. 

• Minimal increase in landslide activity. 
• Minimal shoreline erosion of beaches, recreation 

facilities, roads, and railroad grades. 

• Moderate increase in erosion and sedimentation. 

• Minor increase in landside activity; minor increase in 
erosion and sedimentation. 

• Minor increases in shoreline erosion, slope instability, 
streambank erosion, and sedimentation at Hungry Horse; 
moderate increase at Libby. 

• Slight increase in erosion downstream from Libby and 
Hungry Horse dams in low-water years. 

• Same as Alternative 2 except minor increase in erosion 
and sedimentation at Dworshak. 

• Minor increase in erosion and landslide activity along 
Brownlee Reservoir. 

• Similar to Alternative 4. 

The impacts of the proposed 1992 selected 
alternative were discussed in the 1992 OAIEIS. 
This section discusses the effects of the proposed 
modifications for the SEIS. 

4.5.1 Slope Stability 

Fluctuating lake levels tend to decrease stability of 
shoreline materials for three reasons. First, the 
material's strength is decreased as the buoyant 
force of water is removed. Second, exposure of 
lower parts of the shoreline promotes undercutting 
of the materials from wave erosion. Third, 
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groundwater in the shoreline materials begins to 
drain, increasing pore pressure and decreasing 
internal material strength. Rapid and prolonged 
lowered reservoir elevations are associated with 
increased shoreline instability (Lawson, 1985). 

As stated in the 1992 OA/EIS, the potential for 
impacts on the slope stability of projects on the 
Columbia and Snake rivers would be minimal , with 
two exceptions. An active slide has been reported 
near Alderdale along Lake Umatilla where lowering 
of the pool could accelerate its movement 
(Gufstafson, 1992). Brownlee could also 
experience significant slope stability problems if 
the draft rate were greater than 1.5 feet per day, 
because Brownlee has numerous unstable areas 
along the reservoir shoreline (BPA, 1985). 
However, the proposed flow augmentation options 
involve relatively minor contributions from 
Brownlee and are spread out over a minimum of 1 
month, making the draft rate less than 1.5 feet per 
day. 

At Libby Dam, the average draft at the end of 
April is about 124 feet. Hungcy Horse Reservoir 
experiences an average April draft of 7 4 feet. 
Operation under Alternatives 2 through 5 would 
alter the spring refill curve of these two reservoirs 
in various ways. 

Under Alternatives 2, 4, and 5, use of Libby for 
flow augmentation would decrease the average 
annual draft at Libby in 16 out of 50 years by an 
average of 20 feet, with a range of up to 90 feet. 
During these years, unconsolidated sediments and 
soil would become saturated in the late winter and 
early spring. The slope stability would be affected 
only in these years. During extreme years (6 out 
of 50), the decreased draft would be greater than 
SO feet above base conditions. Stability problems 
would likely develop during April, May, and June, 
when the water is the highest and as it is rapidly 
released. The increase in instability under these 
alternatives would be less than under Alternative 3. 

The HYSSR results for Libby indicate that, 
compared to no action, Alternative 3 would result 
in lower April elevations (greater drafts) in 18 of 
the 50 simulation years and the same April 
elevations in the remaining 32 years. The 
differences in elevation among these years ranges 
from 2 to 75 feet; the incremental draft by the end 
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of April would be 30 .feet or more in 1 1  years. 
Overall, Alternative 3 would increase the average 
April draft to 131 feet. 

The additional annual drafting at Libby in some 
years would likely cause an incremental decrease in 
slope stability. Additionally, the average annual 
elevation would be about 7 feet lower than the base 
case. The sediments in the zone between the 
former high water shoreline and the new shoreline 
would experience slumping and sloughing for a 
short period, gradually diminishing as the new 
shoreline approaches equilibrium. The rapid loss 
of elevation during May and June, when the water 
stored for flow augmentation is released, would 
further contribute to instability. 

The April elevations for Hungcy Horse with 
Alternative 3 follow a distinctly different pattern 
compared to Libby. In 32 of the 50 years, 
Alternative 3 would result in higher reservoir 
elevations, by differences ranging from 7 to 
37 feet. Alternative 3 would produce lower 
elevations, by margins of 6 to 1 12 feet, in 16 of the 
50 years. Alternative 3 would therefore result in 
moderate decreases in drafting and reservoir 
fluctuations in most years, but significantly deeper 
drafting in about one-third of the years. The 
average annual draft with Alternative 3 would be 
62 feet, about 13 feet less than the base case. The 
impact would be a slight reduction in shoreline 
instability because less shoreline would be exposed 
during any given year. Seasonal drafting patterns 
and reservoir elevations with Alternatives 2, 4, and 
5 would be the same as with Alternative 1.  

The additional draft of Lake Roosevelt in the winter 
and early spring to accommodate transferred flood 
storage space from Dworshak and Brownlee could 
expose slopes not usually exposed during the annual 
draft. However, the additional draft averages only 
1 .5 feet. This could lead to a slight increase in 
slope movement. However, this effect would occur 
only in years in which a flood control transfer were 
possible, based upon the specified runoff forecast 
constraints. Impacts to shoreline stability are 
expected to be minimal. 

4.5.2 Shoreline Erosion 

Shoreline erosion is expected to be one of the more 
significant impacts on the reservoirs, primarily 
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because of the extended range at which wave 
erosion will affect the shore. Shoreline erosion 
occurs as a result of the complex interaction of pool 
elevation, shoreline geology, shoreline orientation, 
recreational use, and local climate. Processes of 
shoreline erosion include wave and current action; 
freeze-thaw cycles; mass wasting (including 
landslides); groundwater sapping; and surface 
erosion (sheet wash, rilling, and gullying). In 
reservoirs, pool elevation is a limiting factor; pool 
elevation and fluctuation determine what processes 
occur on the shoreline, and their extent. 

The lower Snake and lower Columbia dams are 
run-of-river operations (except for John Day), and 
as such the pool elevations don't fluctuate greatly. 
The more stable the pool elevations, the more 
likely shorelines will reach an "equilibrium 
profile, " one in which relatively little net erosion 
takes place. Under the no action alternative, all 
lower Snake and lower Columbia dams will operate 
at the usual level. Minimal shoreline erosion 
would occur due to operations. 

At John Day, which experiences erosion and active 
slides under existing conditions, lowering the pool 
to elevation 262.5 would expose more shoreline 
materials to erosion, However, given the existing 
pool elevation range of 265 to 268 feet, the erosion 
would be slightly higher than normal at first and 
then should stabilize to approximately existing 
conditions. 

Storage reservoirs have the greatest potential for 
shoreline erosion under all five alternatives. At 
Brownlee, significant fluctuation in pool elevation 
currently causes some erosion and instability. 
Sediment deposited from slides and alluvial fans 
and deltas is likely to be remobilized by drafting, 
which would vary year to year as dictated by runoff 
calculations. Under Alternatives 2 through 5, 
shoreline erosion should be slightly less, as annual 
elevation fluctuation could be less in some years 
due to flood control shifting. Brownlee would have 
relatively small releases in July and September. 
Impacts of flow augmentation drafts of this size 
would be negligible, especially compared to 
existing operations. 

The same scenario applies for all reservoirs 
affected by drafts; the magnitude of the initial pulse 
of erosion and the fraction of sediment influx 
remobilized will vary with the magnitude of draft. 
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Since Libby and Hungry Horse are storage 
projects, they already experience large drafts. 
Alternatives 2, 4, and 5 would decrease the annual 
winter-spring draft at Libby in 16 out of 50 years. 
Alternative 3 would increase the annual draft in 18 
out of 50 years. Therefore, Alternative 3 would 
increase the surface area of shoreline exposed 
during these years, while exposure to erosion 
would be less with Alternatives 2, 4, and 5. 

The operation of Hungry Horse would be 
unaffected by Columbia River flow augmentation in 
Alternatives 2, 4, and 5; thus, only Alternative 3 
would produce a change over the base case. The 
average elevation would be 6 feet lower than the 
base case; therefore, sediments above 3,518 feet 
previously covered by water would be exposed. 
These unconsolidated sediments would probably 
erode rapidly during the first year of exposure. 
After several years of exposure, vegetation would 
re-establish on the former lakebeds. Revegetation 
could be accelerated by seeding the sediments the 
first year. There would be a pulse of sediment 
associated with these exposed lakebeds. This 
sediment would diminish as vegetation becomes 
established. When effects over several years are 
considered, the amount of erosion prevented as.  a 
result of decreasing the draft would be greater than 
the erosion caused by lowering the average 
elevation. Therefore, the net effect of Alternative 
3 would most likely be a slight decrease in 
shoreline erosion. 

The winter-spring drafts at Dworshak associated 
with Alternatives 2, 4, and 5 would be less than 
existing drafts during typical water years reducing 
the potential for shoreline erosion during this 
portion of the year. Erosion would be slightly 
increased later in the year by lower elevations 
resulting from Snake River flow augmentation 
because shorelines would be exposed in the 
summer, when recreation use is high. Direct 
shoreline impacts and wave-generated impacts are 
generally higher in the summer. 

Lake· Roosevelt could be drafted more in the winter 
and early spring to take up the flood storage space 
transferred from Dworshak and Brownlee. This 
draft would be in addition to the normal flood 
control draft. The expected result would be 
exposure of slopes and embayments not typically 
exposed during a normal year. However, as noted 
above, this draft is only slightly more than current 
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drafts, and would not occur annually. In addition, 
it might be offset to at least some extent by winter 
flow/purchase activities to store water in Lake 
Roosevelt for Columbia River flow augmentation in 
the spring. Impacts on shoreline erosion could be 
erratic. Since the increased draft would occur in 
early spring, when recreation-related erosion would 
be lower than during the summer, when recre
ational use is heavy. However, rain and wind 
impacts would be more significant. A minor 
increase in shoreline erosion is expected. 

4.5.3 Soil and Streambank Erosion 

As reservoir levels decrease, sediment deposits· in 
side channels and embayments would be incised, as 
the tributary streams adjust to the new base level. 
Raindrop impact and sheetwash on exposed 
shorelines would also contribute to erosion. 

Erosion potential for most of the scenarios 
. presented was analyzed in the 1992 OAIEIS. Soil 
and streambank erosion on the mainstem projects 
would not be increased notably over the existing 
flow regime under Alternatives 2 through 5. 

Under the no action alternative, minor streambank 
erosion may occur due to increased velocities 
associated with the spring Water Budget on the 
Columbia and Snake rivers. Higher velocity allows 
mobilization of more and/or larger sediment. 
While difficult to quantify, additional spring flow 
augmentation can increase lateral streambank 
erosion through entrainment and undercutting. The 
expected erosion, though, from most alternatives, is 
relatively low. Alternatives 2 to 5 would have the 
same spring flow augmentation. Based on the 
magnitude of flow changes indicated in Section 3.5, 
they would in general cause slightly higher, but still 
low, streambank erosion rates. 

However, under Alternatives 2, 4, and 5 stream
bank erosion on the Kootenai River would increase. 
If water stored for flow augmentation is released in 
May and June, discharges from Libby would 
increase by an average of 3,000 cfs, and could 
range up to 25,000 cfs. This represents a 
minimum increase of about 50 percent of the base 
flow during those months. Correspondingly, 
releases in January through April would average 
5,000 cfs less than under the base case. More 
streambank erosion could be expected in May and 
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June; however, this erosion would be offset 
somewhat by the decreased amount of erosion that 
would occur between January and April. In 
addition, the increased erosion would occur only in 
16 out of 50 years. 

Minor effects directly or indirectly associated with 
flow augmentation might be seen on the tributaries. 
Downstream from Libby Dam, for example, 
tributaries to the Kootenai River have been 
depositing alluvial fans across the floodplain. Fans 
are accumulating because of the lack of high spring 
flows in the Kootenai, which is due to the flood 
storage behind the dam (Ciliberti, 1980). Lateral 
erosion of the streambank across from the fans has 
occurred as the Kootenai flows around these fans. 

If the proposed actions indirectly led to higher 
spring releases from Libby, this would in turn 
slightly increase the erosion of the Kootenai into 
the fans, meaning a very small shift back toward 
pre-dam flow conditions. This would be a positive 
impact. A similar scenario could be seen 
downstream of Hungry Horse Dam on the Flathead 
River . 

Tributaries to the Columbia River on Lake 
Roosevelt slightly erode deltas during annual drafts 
related to flood control. According to the HYSSR 
Model runs, spring pool elevations would be higher 
than under current operation. The deltas would 
therefore generally experience equivalent or less 
erosion. 

4.5.4 Sedimentation 

Increased sedimentation would occur in all of the 
proposed alternatives. The increase in 
sedimentation would be a direct result of increased 
exposure of shoreline materials and increased 
incision of tributazy streams into fan/delta deposits. 
With the no action alternative, sedimentation is 
limited to river sediment influx on the mainstem 
rivers. As with erosion, the storage reservoirs 
currently experience significant sedimentation. In 
general, Alternatives 2 through 5 would all result in 
moderate incremental increases in sedimentation in 
years when flow augmentation would change 
normal operating patterns. The frequency of these 
changes would range from about 1 in 5 years at 
Libby with Alternative 3 to 1 in 2 or 3 years at 
Dworshak with all action alternatives. 
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Under current operations, pool elevations on 
mainstem reservoirs fluctuate daily so impacts from 
Alternatives 2, 4, and 5 on sedimentation would be 
almost negligible. 

4.5.5 Conclusions 

Generally, soils and geology impacts would be 
minor to moderate for all alternatives. Shoreline 
erosion, slope instability, streambank erosion, and 
sedimentation would all experience some minor 
increases. Effects would be small compared to the 
impacts of current operations. Effects of the 
proposed actions differ from the 1992 OAIEIS 
impacts primarily in that different areas are 
affected. Sediments already deposited in the 
reservoirs would be redistributed, with the coarser 
sediments falling out in the downstream parts of the 
reservoirs. Fine particles, showing up as increased 
turbidity, would likely be attenuated downstream. 

4.5.6 Mitigation 

Because the effects of the alternativ� fall within 
the existing range of conditions, mitigation would 
be limited to continued practice of each agency's 
existing erosion control and slope stabilization 
measures, including monitoring. For each 
alternative, drafting impacts related to flow 
augmentation could be minimized by lowering 
water levels as slowly as possible. Increased 
monitoring of potential and active slide areas could 
be conducted. 
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• 
4.6 AIR QUALITY 

Alternative Potential Impacts (Positive/Adverse) 

1. Without-Project Conditions • Least amount of exposed sediments that are subject to 

(No Action) wind erosion. Lowest air quality impacL Resident 
complaints over existing blowing dust incidence, 
particularly at Libby and Grand Coulee. 

2. 1992 Operations 

John Day, Lower Snake • Increased exposure (in area and duration) of sediments 
likely to result in insignificant increase in fugitive dust 
and potential odors during summer. 

Dworshak, Brownlee, Grand Coulee, • Apparent insignificant increase in exposed sediments in 
Libby summer, little change in dust generation. 

• Decreased sediment exposure and potential for windblown 
dust in late winter to early spring in flow augmentation 
years. 

• No additional dust generation at Brownlee, Grand Coulee, 
and Hungry Horse. Minor decrease in dust generation at 

• 
Libby in low-runoff years . 

Hungry Horse • No change from Alternative 1.  

3. 1992 Operations with Libby/Hungry 
Horse Sensitivity 

John Day, Lower Snake, Dworshak, • Same as Alternative 2. 

Brownlee, Grand Coulee 

Libby • Same as Alternative 2 in most years. Increased sediment 
exposure and dust generation in late winter-early spring 
and more frequent moderate exposure in summer in low-
runoff years. 

Hungry Horse • Decreased winter-spring exposure and dust in 2 of 3 years, 
increase in remaining years. 

4. Modified 1992 Operations • Same as Alternative 2, except at Dworshak. 

• Minor increase in sediment exposure and dust generation 
in flow augmentation years. 

5 . Modified 1992 Operations with • Same as Alternative 2. 

• Upper Snake Sensitivity 
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The 1992 OAIEIS identified three air quality 
concerns related to operation of the reservoirs. 
The first was fugitive dust generated by strong 
winds blowing across exposed sediments during dry 
conditions. These conditions can result in high dust 
loadings and nuisance conditions for nearby 
residents and recreational users of the reservoirs. 
The second concern was odors that can arise from 
decaying organic matter in sediments exposed to 
the air. The third concern was chemical emissions 
from the power plants in the western U.S. that 
might be used to make up any generating capacity 
loss during reservoir drawdown or flow 
augmentation. 

Based on the experience gained during the 1992 
operations, the fugitive dust issue is the most 
significant. Local residents and recreationists felt 
that the impacts of odors are not as significant as 
the fugitive dust impacts. The chemical emissions 
of the power plants are not regarded as significant 
because the plants are permitted to operate at 
maximum capacity and ambient air quality is still 
protected. Impacts of this nature were discussed in 
more detail in the 1992 OAIEIS, and are covered 
thoroughly in NEP A documentation for BPA 
resource acquisitions. 

Consequently, this discussion is limited to the 
effects that the exposure of sediments have on 
fugitive dust concentrations. In simplest terms, the 
alternatives that result in the lowest elevations of 
reservoirs would expose the most sediment. This 
sediment is normally barren of vegetation, and 
therefore likely to erode significantly during periods 
of dryness and high winds. The summer months 
are the driest in the PaCific Northwest. 

Under current (without-project) conditions, normal 
operation of the storage reservoirs can create 
localized fugitive dust problems. Blowing dust is 
usually most noticeable in late winter and early 
spring, when storage reservoirs are typically at 
their lowest elevations. Seasonal drafting of SO to 
100 feet or more, which is common, can expose 
extensive areas of reservoir bottom to drying and 
wind transport. At the mainstem projects, 
however, drafting and sediment exposure are much 
less. In addition, frequent pool fluctuations' tend to 
keep the exposed areas wet and thereby reduce the 
potential for blowing dust. 
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The Corps received public comment and 
Congressional inquhy about the levels of fugitive 
dust generated during recent annual drawdown 
periods at Libby Dam. In response to these 
comments, the Corps is conducting a geotechnical 
survey to identify dust sources around the rim of 
the reservoir and to better understand the origins of 

. the dust problem. The Corps is installing air and 
meteorological monitoring instruments to evaluate 
these local dust conditions. 

The experience of the residents and recreationists 
confirms the prediction of the earlier analyses that 
fugitive dust concentrations are likely to be 
significant and detrimental to local users of the 
reservoirs during draw down periods. However, a 
means to mitigate wind blown dust has not yet been 
identified. The Corps is assessing the problem, 
and will report on the findings in 1994, after data 
have been obtained near Libby Dam for a full year. 
The results of the study will be generally applicable 
to identifying the factors that cause the dust and 
any means to mitigate impacts. It is likely that the 
other storage reservoirs such as Hungry Horse, 
Grand Coulee, and Dworshak would experience 
similar dust impacts. 

Generally, the action alternatives call for operation 
near MOP on the lower Snake from about April 1 
to July 31  of each year, and operation at minimum 
irrigation pool at John Day from May 1 through 
August 3 1 .  This is the driest time of the year in 
the region, so the sediments exposed by the change 
in operations would likely be subject to drying and 
wind transport. Thus, there would be more 
fugitive dust generated than was experienced in 
years before the change in operations. The 
physical characteristics of the pools of the lower 
Columbia-Snake River dams indicate that 50 to 100 
acres are generally exposed for each foot of 
drafting below the normal pool level. BPA (1985) 
estimated that winds generate roughly 0.35 pounds 
of fugitive dust per day per acre of exposed land. 
These emissions are significant only very near to 
large expanses of exposed, dry sediments, which 
would not occur with the proposed reservoir 
operation actions for the mainstem projects. 
Operation near MOP would represent a decrease in 
elevation of about 1 to 3 feet compared to normal 
operations. This would indicate that the proposed 
action would typically expose only SO to 300 acres 
per project. Further, much of the exposed area 
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would consist of riprap rather than bottom 
sedimentS. 

Flow augmentation actions in lower-runoff years 
would have varying effects. Particularly at Grand 
Coulee and Libby, storage for spring releases in 
Alternatives 2, 4, and 5 would reduce the normal 
late winter-early spring drafts. This would 
decrease the area of exposed shoreline, and 
therefore the potential for blowing dust. Depending 
on runoff and forecast conditions, in some cases the 
flow augmentation operation could result in lower 
elevations in late spring and early summer. 
However, these drafts would be considerably less 
than the late winter drafts that typically occur. 
Therefore, the potential for dust generation during 
the summer could be less than during the period of 
peak shoreline exposure. 

Alternative 3 would result in deeper winter drafts at 
Libby, with end-of-April differences ranging from 
2 to 75 feet. These drafts would add to the area 
normally exposed and increase the potential for 
blowing dust generation. July elevations would 
remain lower than with Alternative 1 in 10 out of 
50 years, indicating potential for blowing dust in 
summer. The HYSSR results for Hungry Horse 
with Alternative 3 indicate a similar pattern to 
Libby in about one-third of the water years, with 
somewhat deeper drafts. However, in the 
remaining years, the reservoir would be higher in 
April, resulting in a decrease in dust generation. 

The flow augmentation components of Alternatives 
2 through 5 would result in somewhat lower 
elevations at storage reservoirs, particularly 
Dworshak, during late spring and early summer. 
This would slightly increase the potential for 
blowing dust at this time of year, compared to the 
base condition. Up to two-thirds ton per day of 
additional fugitive dust could be expected per foot 
of drawdown for pool elevations between 2,036 
feet and 2,077 feet at Brownlee Reservoir on the 
Snake River, for example (BPA, 1985). 
Comparable emission estimates can be expected for 
all of the reservoirs in the system. This loading of 
fugitive dust could be a nuisance for persons using 
or residing on the shorelines of the reservoirs. 
However, the size of the particles is likely to 
prevent long-range transport of the dust and would 
not significantly affect regional air quality. 
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The significance of the impacts would be influenced 
by settlement and recreational use patterns. Public 
sensitivity to dust problems is likely to be greater at 
the Libby Project because the town of Rexford is 
adjacent to the reservoir. There are also several 
small communities located along Lake Roosevelt. 
In comparison, human presence at Dworshak and 
Hungry Horse is generally limited to temporary use 
at recreation facilities. 

The level of dust impacts would also depend on the 
magnitude and timing of elevation differences 
relative to no action. In general, the reservoir 
regulation data presented in Section 3.5 indicate 
there would be minor decreases in median 
elevations at Dworshak in· July and August with 
Alternatives 2 and 3, and slightly greater decreases 
with Alternatives 4 and 5. In all such cases, the 
reservoir would be within 25 feet of full, however, 
indicating that areal exposure would be much less 
than what typically occurs in early spring. Further, 
these adverse changes would be offset by operating 
Dworshak near the mandatory flood control rule 
curve, which would result in higher than normal 
elevations in late winter and early spring when 
drafting is greatest. 

Hydroregulation model results for Alternatives 2 
through 5 indicate there would be minimal changes 
in elevations at Grand Coulee, Libby, and Hungry 
Horse with typical water conditions. Therefore, in 
most years there would be no or minimal 
incremental impacts from blowing dust associated 
with project operations. 
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4.7 TRANSPORTATION AND UTILITIES 

Alternative 

1. Without-Project Conditions 
(No Action) 

2. 1992 Operations 

3. 1992 Operations with Libby/ 
Hungry Horse Sensitivity 

4. Modified 1992 Operations 

5. Modified 1992 Operations with 
Upper Snake Sensitivity 

4.7 .1 Navigation 

Columbia-Snake River Inland 
Waterway 

Potential Impacts (Positive/Adverse) 

• Normal operation of Colwnbia-Snake River Inland 
Waterway, Dworshak log transportation, and river corridor 
railroads and highways. 

• No interruption of barge traffic. Possible continued depth 
problems at Almota tenninals with operation at MOP. 
Potential for temporary navigation difficulties in Ice 
Harbor cut due to higher spring flows. 

• Minimal potential for curtailment of operating season for 
Dworshak log dwnps in normal or dry years. 

• No adverse impacts to railroads or highway network. 

• Potential for poor mixing at sewer outfall of Umatilla. 

• Potential increase in water treatment for Boardman, OR. 

• Same as Alternative 2. 

• Essentially the same as Alternative 2. 

• Essentially the same as Alternative 2. 

The 1992 OAIEIS evaluated the effects to 
navigation of proposed drawdowns to spillway crest 
in specific pools of the Snake River System. 
Drawdowns below MOP were expected to 
substantially affect navigation in the Snake River 

System because barges would not be able to operate 
(see Section 4. 7 . 1  of the 1992 OAIEIS for greater 
detail). However, drawdowns of this type are not 
under consideration in this SEIS; under all 
scenarios, the minimum water depth in the 
navigation channels of the Snake and Columbia 
shallow draft system would not fall to less than 
MOP. Day-to-day and seasonal water fluctuations 
would occur within 1 foot above MOP. Under 
these scenarios, barge traffic on the Columbia-
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Snake River System would continue to be able to 
transit the navigation locks and cross channels at 
full load. However, barge operations could be 
adversely affected through insufficient water depth 
at port facilities and increased flow velocity in the 
channel. 

Port Facilities. Wheat and barley produced in 
eastern Washington, Idaho, Montana, and 
northeastern Oregon rely on barge transportation on 
the Columbia and Snake rivers to move grain to 
export facilities. These barges and grain elevators 
are generally designed to operate around MOP, the 
water level behind the dams at which there is a 
minimum 14-foot water depth. However, some 
terminals do not have a 14-foot depth with pools at 
MOP. In preparation for operation of projects at 
MOP in 1992, the Corps completed extensive 
dredging of port facilities to alleviate these draft 
limitations. However, some terminal facilities still 
experience access difficulties at MOP. 

Specifically, grain elevators at Almota (i.e. ,  S&R 
and Almota Grain Company) on the Little Goose 
Pool have experienced water depth problems after 
the dredging. Dredging has improved access to 
these facilities but this area continues to be a 
concern. Jumbo grain barges have hit bottom 
during loading operations at Almota. As a 
consequence, barges have been light loaded. At 
full capacity, a jumbo grain barge can carcy 3,600 
tons of grain. Under light loading (at the above 
facilities), approximately 3,300 to 3,400 tons can 
be carried. Below 3,400 tons, which is considered 
a minimum load, penalties on shippers can be 
imposed by the barge companies. 

Increased Flow Velocity. Increased river 
velocity can make navigation more difficult in 
physically constrained areas and could impede 
navigation by altering sediment deposition patterns. 
In general, the proposed flow improvements are not 
expected to have a serious impact on navigation 
practices or costs, as they would not produce large 
increases in velocity. However, one section of the 
channel that has been mentioned by barge operators 
as a potential constraint is the Ice Harbor cut, an 
excavated channel section in the upper end of 
McNary Pool just downstream of the Ice Harbor 
lock. The Ice Harbor cut is very narrow 
(approximately 240 feet) and is a particularly 
difficult stretch of channel to negotiate. Higher 
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velocities as a result of the proposed action could 
increase difficulty of navigation through this stretch 
during the late spring and early summer. The most 
likely effect would be a slight increase in barge 
travel time in this reach. 

In the future, increased velocity from flow 
improvements might increase sediment deposition 
in certain sections of the channel or at specific port 
facilities (i.e. , those located in accretion zones). 
Deposition patterns can be monitored over time, 
and actions· to maintain navigation clearance can be 
taken in the future, if necessary. 

Dworshak Log Transportation 

Potlatch has used four log dumps in the past 
including Smith Ridge, Benton Creek, Milk Creek, 
and Little Meadow Creek. Log rafting occurs 
between mid-May and lasts until early September 
(Labor Day) as water levels permit. However, in 
the recent past, Smith Ridge has accounted for 
approximately two thirds of log rafting with the 
remaining one third occurring at Benton Creek . 
The next 5 years will continue to see heavy use of 
Smith Ridge and Benton Creek as well as a smaller 
volume from Milk Creek. 

According to Potlatch, Milk Creek is operational at 
1 ,585 feet, and Benton and Meadow Creek are 
operational at 1,580 feet (personal communication, 
Norm Linton, Potlatch Corporation Northern Units, 
St. Maries, Idaho, December 18, 1992). Smith 
Ridge has recently been extended. Previously, it 
was operational at 1 ,580 feet but, with the 
improvements, it is operational for most logs at 
1 ,570 feet. Most of the logs are green logs which 
can use the facility to 1,570. However, some of 
the logs are dry (i.e. , pulpwood logs such as dead 
white pine or dead larch) which may hang up on 
the ramp at 1 ,570 and, thus, may need more water. 

Approximately 90 percent (or more) of the log 
rafting occurs in June, July, and August. The 
impact to log rafting operations from flow 
augmentation at Dworshak would depend upon 
whether the year is a normal water year or a low 
water year. Both cases are evaluated below. 

Normal Year. Under the no action alternative and 
in a normal water year, the elevation at Dworshak 
is above 1,580 feet for June, July, and August, 
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then drops to 1 ,575 feet by the end of September 
(see Table 4.7-1). Hence, the log dumps can 
generally operate without constraint during their 
normal summer operating season. In May, the 
rafting facilities are typically beyond the limit of 
the usable elevation (i.e., below 1 ,565). Under 
Alternative 2 or 3, the median reservoir elevation 
would exceed the key elevation of 1,570 feet (based 
on Smith Ridge) for most of June and all of July, 
August, and September. At the end of September, 
the elevation would be 1 ,570 feet, which only 
restricts use of Milk Creek, Benton, and Meadow 
Creek. During May, the elevation is expected to 
be less than 1 ,560 feet, which is slightly lower than 
under the no action alternative. In a normal year, 
there would be only minimal impact to log rafting 
operations from flow augmentation at Dworshak. 
The impact would consist of curtailed operations at 
Milk Creek during part of September. 

Alternative 4 (or 5) would result in elevations 
comparable to Alternative 1 in May, June, and 
September, and up to 23 feet lower in August. 
However, the end-of-August elevation in this case 
would be 1 ,577 feet, which is still high enough to 
allow operation at Smith Ridge, except for dry 
logs. Some restrictions to Benton and Meadow 
Creek will occur in late August and September, but 
the number of logs affected is small. Therefore, 
only minimal constraints on log rafting would be 
expected with Alternative 4. 

Dry Year. The 1932 to 1933 water year is 
representative of a dry (relatively low elevation) 
year with a one-in-five probability of occurring in 
any given year. Under such conditions, log dump 
operations are not significantly different than under 
the normal year. Under the no action alternative, 
the elevation would exceed 1,570 feet for most of 
June, and all of July, August, and September. 
With Alternative 2, the reservoir elevation would 
actually be higher in June, the same in July, 8 feet 
lower in August, and 5 feet lower in September. 
With Alternative 4, dry year elevations would be 
lower than the no action alternative by 5 feet in 
July and 20 feet in August, but would still allow 
log rafting operations at Smith Ridge throughout 
the summer. Therefore, even in a dry year, there 
would also be minimal or. no impact to log rafting 
operations from flow augmentation at Dworsbak 
with Alternatives 2 through 5. 
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In summary, there would be minima] impact to log 
rafting operations in Dworshak from flow 
augmentation during normal or dry years. 

4. 7.2 Railroads 

The 1992 OA/EIS addressed two primary impact 
issues related to railroads. One concern was that 
rail lines adjacent to the affected reservoirs could 
suffer physical damage from erosion and failure of 
the railway embankments. This issue only applied 
to actions such as drafting the lower Snake River 
reservoirs to near spillway crest, which is not 
included in any of the SEIS alternatives. Operating 
the lower Snake River projects at MOP and John 
Day at near minimum irrigation pool, as proposed 
in Alternatives 2 through 5, would involve 
reservoir levels within the normal range of 
operations. This would not pose a risk to the 
stability of railway embankments. 

The second concern over railroads in the 1992 
OA/EIS was the potential for indirect effects 
through diversion of cargo now carried by barge . 
Again, this would only occur if barge transportation 
on the lower Snake or Columbia River were 
interrupted, which would require lowering reservoir 
elevations below MOP. None of the alternatives 
addressed in this SEIS would draft any mainstem 
reservoir below MOP, so there would be no 
indirect effects on railroads from these actions. 

4. 7.3 Highways 

The impact issues and projected consequences for 
highways parallel those described above for 
railroads. The 1992 OA/EIS focused on the 
potential for physical damage to highways from 
drawdown or from diversion of barge traffic to 
trucks, both of which were associated with 
drawdowns well below MOP. Operating the lower 
Snake River reservoirs at MOP and John Day at 
minimum irrigation pool, as proposed in 
Alternatives 2 through 5, would not result in these 
direct or indirect impacts to highways. 

4. 7.4 Utilities 

Water supply intakes and waste water effluent 
outfalls on the lower Snake River reservoirs are 
designed to function over the normal range of 
project operations. Therefore, use of these 
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Table 4. 7-1. Dworshak water elevations, normal (median) and dry years, Alternatives 1, 2, and 4.at 

(Feet elevation at end of month) 

Normal (Median) Elevation Dry Year Elevation 

Month No Action Alternative 2 Alternative 4 No Action Alternative 2 Alternative 4 

April 1,510.9 1,511 .0 1 ,516.2 1,445.2 1 ,445.2 1 ,445.2 

May 1,565.3 1,560.4 1 ,560.4 1,490.7 1,498.6 1,498.7 

June 1,598.5 1,591.0 1 ,591.2 1 ,585 .1  1 ,590. 1 1 ,590. 1 

July 1,600.0 1,596.7 1,591.3 1 ,593.8 1 ,593.8 1,588.4 

August 1,600.0 1.589.2 1 ,577.2 1,595.9 1 ,587.9 1 ,576.2 

September 1,575.0 1 ,577.7 1 ,577.9 1 ,582.3 1,577.0 1,577.2 

a/ The dry year elevations are for the 1932-33 water year, which is the lOth lowest year on record, based 

on the average annual base case elevation for the period 1928 to 1978 . 

facilities would not be impaired with operation of 
the reservoir at MOP, as proposed for Alternatives 
2 through 5. The Potlatch outfall at Lewiston and 
. the City of Clarkston sewer outfall were exposed 
during the March 1992 drawdown test, but these 
exposures did not occur until Lower Granite 
Reservoir was drafted to approximately elevation 
705 feet. 

On the John Day Pool, exposure of the City of 
Umatilla sewer outfall begins at elevations below 
262.5 feet. No damage around the outfall has been 
observed to date during the 1992 operation. How
ever, as noted in Section 4. 1.4, poor mixing of the 
effluent occurs with the pool at elevation 264 or 
below. 

The City of Boardman noted a significant increase 
in hardness and alkalinity for the municipal water 
supply when the John Day Pool was operated below 
elevation 263 feet in 1992. Operation at 263 feet 
or below in the future may again require treatment. 
The existing water supply is adequate for the City's 
needs, although the ability to serve future needs if 
growth occurs might be constrained with recurrent 
operation at lower pool levels. 
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4.8 AG RICULTUR E  

Alternative Potential Impacts (Positive/Adverse) 

1. Without-Project Conditions • Continued pumping from reservoirs to serve major 
(No Action) agricultural developments from Ice Harbor and John Day. 

• Minor irrigation withdrawals from selected storage 
reservoirs, primarily Brownlee. 

2. 1992 Operations • No loss of pumping capability for irrigators at John Day or 
lower Snake, due to operation within normal range for 
irrigation. Minor increase in pumping costs due to 
additional head, higher electrical rates. 

• No adverse effects on withdrawals from storage reservoirs, 
due to relatively minor changes to normal drafting 
patterns. 

3. 1992 Operations with Libby/ • Same as Alternative 2. 

Hungry Horse Sensitivity 

4. Modified 1992 Operations • Same as Alternative 2. 

5. Modified 1992 Operations with 
Upper Snake Sensitivity 

• Same as Alternative 2. 

The 1992 OAIEIS anticipated that serious economic 
consequences could occur for irrigators drawing 
water from lowered pools. These consequences 
were estimated to include the following: 

• Substantial direct economic losses due to 
curtailment of production. Possible bankruptcy 
for some land owners and farm operators if 
production and resulting income were lost. 
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• Secondaiy impacts could occur due to the loss 
of production that might affect other private 
businesses and governmental agencies indirectly 
dependent upon farm income and/or taxes. 

In this SEIS, with Alternatives 2 through 5, the . 
Snake River pools would be maintained at or 
slightly above MOP. This would not affect the 
ability of irrigators to withdraw water from any of 
the pools, including Ice Harbor where virtually all 
irrigation pumping in this reach is concentrated. 
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John Day would operate at or above minimum 
irrigation pool to avoid any impact to irrigators. 
During the 1992 operation, the Corps identified six 
pump stations that incurred problems at elevations 
of approximately 262 to 263 in the John Day Pool. 
Four pump stations served Circle C (Cook Farms), 
Strebin Farms, C&B Livestock, and Perkins Farm, 
which are all located between RM 270.6 and 289 
on the Oregon side of the river in the John Day 
Pool. Two additional pump stations, Sullivan and 
J. Trafton, are located on the Willow Creek 
tributary near RM 252. 

Because of the drought conditions in 1992, 
irrigation demand began in mid-May in 1992. The 
Corps maintained the John Day Pool at minimum 
irrigation pool, which was flexible to meet 
irrigators' requirements. AB soon as the Corps was 
notified of an impact to irrigators, the pool was 
raised to alleviate the impact. Thus, the pool was 
generally maintained at elevation 264 to 265. 

AB a result of this operation method, the imPact to 
irrigators during the lowered pool elevation was 
negligible in terms of ability to continue pumping. 
The same operating procedures would .be used in 
1993 and future years, so this type of irrigation 
impact would again be avoided. 

Public comments on the draft SEIS indicated 
irrigators' concerns that the lowered pool levels, 
particularly at John Day, would slightly increase 
the head for the pumping plants. This would 
increase power consumption and therefore 
production costs. Indirectly, the proposed actions 
could contribute to higher electric rates, which 
would also increase production costs. 

Impact studies of the proposal to operate John Day 
Pool at MOP (257 feet; this is being addressed in 
the SCS process) indicate that this operation would 
indeed have a measurable effect on pumping costs, 
increasing them by a few percent. In view of the 
small change projected at elevation 257 feet, it was 
concluded that the effect of the proposed interim 
operation (near elevation 262.5) feet on pumping 
head and costs would be negligible. 

Flow augmentation proposed for Alternatives 2 
through 5 would not affect irrigation in any of the 
reservoirs. 
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. 4.9 ELECTRIC POWER 

Alternative 

1. Without-Project Conditions 
(No Action) 

2. 1992 Operations 

3. 1992 Operations with Libby/ 
Hungry Horse Sensitivity 

4. Modified 1992 Operations 

S. Modified 1992 Operations with 

Upper Snake Sensitivity 
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Potential Impacts (Positive! Adverse) 

• Normal power system operation according to operating 
rules in place from 1985 to 1990. 

• Capacity losses of 100 to 1.500 MW, depending on month 
(cost of $11  million). 

• Firm energy loss of 80 aMW (cost of $25 million). 

• Non-firm energy loss ranging from 200 to 1,300 MW
months (cost of $2 to $ 14 million). 

• Columbia 3.0 MAF (cost of $25 to $40 million). 

• Total estimated power cost increase of $63 to $90 million. 

• Capacity losses of 100 to 1.500 MW depending on month 
(cost of $1 1 million). 

· 

• Fmn energy losses of 40 to 60 aMW (cost of $12 to $19 
million). 

• Nonfmn energy losses of 400 to 1 ,700 MW-months (cost 
of $4 to $18 million). 

• Columbia 3.0 MAF (cost of $25 to $40 million). 
• Total estimated power cost increase of $52 to $88 million. 

• Capacity losses of 100 to 1 .500 MW, depending on month 
(cost of $1 1 million). 

• Fmn energy losses of 90 aMW (cost of $28 million). 
• Nonfmn energy losses of 200 to 1 ,300 MW-months (cost 

of $2 to $14 million; only slight changes in nonflrm value 
due to seasonal shifting). 

• Columbia 3.0 MAF (cost of $25 to $40 million). 
• Total estimated power cost increase of $66 to $93 million. 

• Capacity losses of 100 to 1 .500 MW, depending on month 
(cost of $11 million). 

• Firm energy losses of 55 aMW (cost of $17 million). 
• Nonfmn energy losses of 400 to 1 .500 MW-months (cost 

of $4 to $16 million). 
• Columbia 3.0 MAF (cost of $25 to $40 million). 
• Total estimated power cost increase of $57 to $84 million . 
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The proposed actions could have a variety of 
consequences for the power production operations 
at the affected projects and for the regional power 
system as a whole. Both the lowered pool 
elevations and flow augmentation actions would 
result in lost power generation and operating 
flexibility. This could require production of 
replacement power by other sources either within 
or outside of the region. Lost hydroelectric 
generation would represent an economic cost to the 
region, which could translate into increased power 
rates. It could also result in an economic cost to 
the Pacific Southwest, because lost nonfirm power 
normally exported to the Southwest would require 
replacement, likely by oil- and gas-fired generation. 

The 1992 OAIEIS identified and assessed power 
losses associated with several different elements of 
power production. These elements include changes 
to the overall generating capability of the system as 
a result of plant shutdown, loss of peaking capacity 
from operating specified reservoirs at static 
elevations and transfer of this peaking operation to 
other projects, efficiency losses from reduced 
operating head, and reshaping of storage releases. 
In addition to capacity effects, generation levels and 
values would be affected by changes in the 
distribution of firm and nonfirm energy generation. 
The actions addressed in this SEIS would generally 
involve the same types of impact issues. The 
following material summarizes the discussion of 
impact mechanisms from the OAIEIS, and presents 
power impact estimates specific to the proposed 
actions currently under review. 

The costs of estimated changes in capacity, firm, 
and nonfirm energy production due to the proposed 
actions are also shown in the summary table at the 
beginning of this section. These numbers are only 
approximations; they should not be regarded as 
precise quantitative expressions, but rather as a 
means of making rough comparisons among the 
proposed actions. 

4.9.1 Capacity 

The lower Snake and Columbia mainstem dams 
fluctuate regularly within their normal operating 
ranges as a result of system peaking operations . 
Reservoir levels at these projects can vary 2 to 
5 feet on a daily or weekly basis as generation 
from these plants is shaped to follow load patterns. 
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If the reservoirs were held relatively constant at 
minimum pool levels the ability to cycle the plants 
to meet peak loads would be eliminated. This 
would result in a significant loss of peaking 
capacity on the system. In addition, part or all of 
the load-shaping operation might be transferred to 
other projects, which would in turn experience 
greater pool and tailwater fluctuations. 

Capacity loss estimates for this SEIS are based on 
50-hour sustained peaking values. This assumes 
that the generation available during a week is 
shaped to meet a 10-hour peak load each weekday, 
while still meeting minimum outflow and forebay 
restrictions. Operating with a relatively stable pool 
limits how much the generation can be shaped and 
thus results in a reduced ability to generate 
suStained peaking capacity. The lost capacity is the 
difference between the maximum 50-hour peak load 
that can be met and the 50-hour peak load that can 
be met with the proposed action. The critical 
period monthly average flow was calculated and 
used in a spreadsheet model to determine the 
amount of generation that could be shaped each 
month. 

Estimated monthly capacity losses are indicated in 
Table 4.9-1.  For Alternatives 2, 3, 4, and 5, 
drafting all four lower Snake River projects to 
MOP from April 1 to July 3 1  would result in 
capacity losses ranging from 200 MW in May to 
1 ,200 MW in the first half of April. Capacity 
losses at John Day would range from 100 MW in 
July and August to 1 ,000 MW in May. 

Estimating the costs of capacity losses is rather 
difficult. If the regional power system were in 
capacity load/resource balance, the cost of capacity 
losses could be based on the cost of a new resource 
purchased to replace these losses (for example, a 
combustion turbine). However, it is generally 
assumed that the regional power system has a 
capacity surplus. Under most conditions, there is 
enough capacity to satisfy Northwest needs. 
Therefore, the projected capacity losses may not 
currently affect the. system's ability to serve 
Northwest peak loads, but may affect its ability to 
market capacity. A number of assumptions, 
therefore, were necessary to estimate the cost of 
spring and summer capacity losses. The first 1 ,000 
MW of lost capacity in May and June (high 
nonfirm months) was assumed to be useful only for 
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Table 4.9-1. Estimated 50-hour sustained capacity losses in megawatts (MW) for Alternatives 2, 3, 4, 
and S.alb' 

Period 
Lower Snake Projects to MOP 

Apr 1 - Jul 31 
John Day 262.5 
Apr 1 - Aug 31 

April 1-15 

April 16-30 

May 

June 

July 

August 

September 

a/ Based on critical water conditions. 

1 ,200 

1 ,100 

200 

1 , 100 

600 

1 ,000 

400 

100 

100 

b/ Figures are for mainstem plants affected by drawdown only. Capacity losses at storage projects are minor 
and are not quantified. 

shaping nonfirm from light load hours into heavy 
load hours, and was therefore given a value of 
zero. For losses of 1 ,000 to 3,000 MW in May 
and June, and for the first 3,000 MW in all other 
monthS, the lost capacity was valued at $4/kilowatts 
[kW]/month, the rate that BPA charges for capacity 
sales. Based on these cost factors, the costs of the 
estimated capacity losses would be $9 million for 
the lower Snake River projects and $2 million for 
John Day. 

Capacity losses resulting from the proposed flow 
augmentation changes tend to be minor. The 
Northwest Power Planning Council's Phase II 
Amendments include the ability to use Dworshak to 
meet peaking emergencies. If this were not the 
case, the requirements to operate Dworshak as 

. close as possible to its upper rule curve by April 15 
of each year could result in large losses of peaking 
capability in the winter monthS. The revised 
operation at Dworshak would result in some 
capacity losses in the winter, but there also would 
be some gains in summer capacity due to summer 
water releases. Because of the uncertainty in 
determining the losses and gains, the two effects 
were assumed to balance . .  
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4.9.2 Firm Energy 

A key aspect of any evaluation of hydropower 
operational changes in the Northwest is the �t 
on the FELCC of the regional system. FELCC IS 
the level of energy that could be produced by the 
existing regional hydro-thermal system if the 
region's worst historical water conditions (the 42 
monthS from September 1928 through Febrwuy 
1932) were to reoccur. Energy produced within 
the FELCC limit is firm energy that can be 
guaranteed at all times and therefore sold at higher 
rates, while generation in excess of FELCC due to 
better streamflows is surplus .or nonfirm power that 
is usually sold at lower rates because its availability 
cannot be guaranteed. 

Operating all four lower Snake River plants at 
MOP from April 16 through July 31 would result 
in minor FELCC losses that are .not large enough to 
be quantified for this analysis. Similar 
circumstances apply to FELCC losses at John Day. 

Increasing the spring water budget on the Snake 
River under Alternative 2 would reduce the FELCC 
of the system by about 80 average megawatts 
(aMW). This FELCC wouid be lost throughout the 
year. However, in this case there would be 
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. additional nonfirm energy produced in the spring, 
which would have some value. The additional 
summer water budget, which is released in July, 
August, and September, is assumed to be usable for 
meeting firm loads. However, when the September 
water is released in July and August, Dworshak 
would start the annual drafting period lower than 
usual resulting in an FELCC loss of about 10 
aMW. 

A loss of FELCC would mean a reduced ability to 
meet regional energy loads under the worst, or 
critical, water conditions. Therefore, the projected 
loss of FELCC would need to be replaced by 
whichever regional party suffers the loss. In most 
cases, the loss would be borne by the Federal 
portion of the hydro system, which would give 
BPA responsibility for securing replacement power. 
It is likely that loss of FELCC on the Federal 
system would be made up by resources acquired 
through BPA's various acquisition processes. It is 
clear that these resources would be more expensive 
than the hydro resources that they would replace. 
However, it is difficult to predict the exact cost of 
acquiring replacement power since it is not known 
which resources or types of resources would be 
acquired to cover FELCC losses. However, a 
good ballpark number may be used. Most firm 
resources that BPA can be expected to acquire in 
the near future to replace FELCC losses are likely 
to cost around 35 mills/kWh, in levelized 
real-dollar terms. Real levelization is a technique 
for comparing resources with different cost 
streams. In this context, it means a resource will 
cost 35 mills the first year of operation, With costs 
rising by the rate of inflation over time. Hence, 
this number may be used to estimate the cost of 
FELCC losses under Alternative 2. Valued at this 
rate, the cost of estimated FELCC losses from flow 
augmentation on the Snake River amount to about 
$25 million. 

The types of resources that BPA might acquire to 
replace hydro system losses could have 
environmental consequences of their own. This is 
difficult to assess for the purposes of this 
document. However, BPA has prepared a draft 
Resource Programs Environmental Impact 
Statement that discusses the environmental 
consequences of acquisition of various resource 
types. 

ACOEI2-12-93/0:17103818A.2 

ENVIRONMENTAL EFFECTS 
OF At. TERNATIVES 

4.9.3 Nonfirm Energy 

4 

In addition to capacity and FELCC losses discussed 
above, there would be significant nonfirm energy 
losses with some options because of water being 
spilled rather than used to generate energy. This 
lost energy would translate into reduction in 
revenues from nonfirm sales. 

Projects operating at or below MOP would be 
unable to generate energy in excess of streamflow 
in the daytime, and might well spill water at night 
due to lack of a market for energy or lack of 
sufficient forebay space to store nighttime inflows. 
In the case of MOP operations, nonfirm energy 
would be lost due to spill during light load hours. 
Hence, all amounts shown for the lowered reservoir 
elevations options are total losses from spilled 
water. These nonfirm losses range from 400 to 
700 MW -months annually for operating the lower 
Snake River projects at MOP, and 200 to 500 MW
months annually for operating John Day at 
minimum irrigation pool. There are also minor 
nonfirm losses due to reduced head, but these 
appeared to be less than 100 MW-months and were 
not included. 

For the flow augmentation options, it was assumed 
that FELCC losses would be converted to nonfirm 
energy, and that a portion of this nonfirm energy 
would be sold as nonfirm; some of it, however, 
would be spilled. Also with the larger water 
budget at Dworshak, it is expected that at least 
some of the releases from Dworshak will be in the 
form of spill, since turbine capacity is only 10 kcfs 
and maximum outflow is 25 kcfs. In all 
alternatives the energy from FELCC being 
converted to nonfirm was not large enough to 
balance the nonfirm losses from the MOP 
operations and the spill at Dworshak. 

Reduction in the ability to produce nonfirm energy 
would represent a loss in revenues because there 
would be less nonfirm energy to sell to regional 
utilities to displace thermal resources, or to export 
to the Pacific Southwest. The price received from 
nonfirm energy sales generally depends on the 
quantity sold and the season in which the sale is 
made. This can range from roughly 10 to 20 
mills/kWh. A value of 15 mills/kWh was used 
here. 
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The 3 MAF on the Columbia would cost about 330 
MW of FELCC if it were included in firm 
planning. However, it is clear that in the 1992 -
1993 water season, the Columbia River flow 
augmentation will not be included in firm planning, 
but rather be done operationally, .which may 
require purchasing energy and/or foregoing nonfirm 
sales. This will produce changes in nonfirm energy 
availability, and also shift nonfirm production from 
winter to spring, changing its value. These 
uncertainties make a MW determination of the 
nonfirm changes very difficult. Instead a dollar 
cost of $25 to $40 miliion was determined by 
assuming different costs of energy purchases and 
different nonfirm sales values, and then determining 
the average cost over the 50-year historical water 
record using a spreadsheet model. This large range 
indicates the uncertainty in these values. It should 
be noted that because of the uncertainties in timing 
and availability of water, actual costs in any given 
year may be higher or lower than the estimated 
average annual cost. 

In 1992, the Columbia 3 MAF was met at a 
significantly lower expense than expected. This 
was due to an overstlpply of gas resulting in low 
prices in California and ample energy supplies from 
B. C. Hydro during the time that the 3 MAF was 
being stored. The purchase prices averaged only 
20 mills/kWh, rather than the 40 mills assumed for 
a long-term average. Because of poor water 
conditions and the timing of the release (June and 
July, rather than May) much of the energy was 
usable by BPA, resulting in a net salvage value of 
about 17 mills/kWh. This resulted in a net cost to 
BPA of about $7 million. 

Operating generators within 1 percent of best 
efficiency can limit the maximum generation and 
result in spill. This effect would probably be small 
in most years, but could result in large losses of 
nonfirm energy in some years. Because of a 
number of unknowns, no MW or dollar value for 
these losses is available. 

4.9.4 Effect on Rates 

At this time, BPA has set its rates for fiscal years 
1992 and 1993. Consequently, the costs associated 
with implementation of any of these options during 
FY 1993 would not be recovered through increased 
rates in FY 1993. Rather, it is likely that BPA's 
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operating reserves would be reduced. To the extent 
that the reduced cash reserves need to be recovered 
to meet BPA's financial goal of maintaining a high 
probability of making U.S. Treaswy payments, 
there could be some upward pressure on rates in 
the FY 1994 to 1995 rate period; however, this is 
difficult to predict. As discussed above, the costs 
shown here are best used to compare options rather 
than to predict the actual increases in cost that the 
power system might face. Hence, no future rate 
impacts were estimated. 

4.9.5 Mitigation 

Losses in the ability of the system to generate firm 
energy resulting from implementation of any of the 
alternatives would need to be replaced. As 
discussed previously, it would likely come from 
acquisition of new resources, or possibly from 
increasing generating capacity at existing projects 
or by purchasing firm energy from outside the 
region. Losses in the ·ability of the system to 
generate capacity might need to be replaced with 
new resources in some situations; in others, it 
would reduce the system's ability to market 
capacity. Nonfirm losses result primarily in 
revenue losses and would not need to be replaced. 
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4.1 0 RECREATION 

Alternative 

1.  Without-Project Conditions 
(No Action) 

John Day, Snake River 

Dw<X'Shak 

Brownlee 

Grand Coulee 

Libby 

Hungry Horse 

2. 1992 Operations 

John Day (to elevation 262.5) 

John Day (to elevation 264.0) 

Snake River 
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Potential Impacts (Positive/ Adverse) 

4 

• Minor impacts to recreation facilities when elevations at 
lower end of normal operating range. 

• Impacts to recreational facilities from large reservoir 
fluctuations. Attempts made to keep reservoir above 
elevation 1590 from end of June through Labor Day so 
recreation facilities remain usable. 

• All 7 boat ramps usable on average from May through 
October. 

• Three boat ramps on average open during spring fiShing 
season. 

• Most recreation facilities functional during summer. 

• Most recreation facilities typically functional from July 
through the end of September. 

• All recreational facilities generally functional in July and 
August. 16 of 20 through the end of September, on 
average. 

• Reservoir near full pool, recreational facilities usable from 
July through Labor Day in most years. 

• 6 of 14 boat ramps usable, 5 marginally usable, 3 
unusable. 

• 6 of 9 moorage facilities fully functional, 2 marginally, 1 
unusable. 

• 10 of 1 1  swimming areas fully functional, 1 marginall)'. 

• No displaced visitation expected. 

• 12 of 14 boat ramps fully functional, 2 marginally usable. 
• 8 of 9 moorage facilities fully functional, 1 marginally. 
• 1 1  swimming beaches fully functional. 
• No displaced visitation expected. 

• 14 of 28 boat ramps functional, 14 marginally usable. 
• 1 of 5 moorage facilities functional, 4 marginally usable. 
• 2 of 1 1  swimming areas functional, 5 marginally usable, 

and 4 unusable . 
• Insignificant displaced visitation expected. 
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• 
Alternative Potential Impacts (Positive/ Adverse) 

Dw<nhak • Swimming beaches usable, on average, from the end of 
June to late August. 

• Restricted access to some minicamps in early and late 
summer. 

• Use of moorage facilities marginally affected. 
• All 7 boat ramps usable mid-June to the end of September, 

on average. 
• No expected decrease in visitation, representative of 

median water conditions; measurable decrease possible in 
low-runoff years. 

• All river access facilities on Clearwater River functional; 
no effect on steelhead fishing or summer recreation. 

Grand Coulee • Minimal effects in most years. 
• Uncertain probability and magnitude of significant impacts 

to fishing and houseboating, if May-June drafts required for 
flow augmentation. 

Libby • Higher winter-spring pool elevations in flow augmentation 
years, earlier access to some facilities. 

Hungry Horse • No effects on access or visitation. • 
3. 1992 Operations with Libby/ • Same as Alternative 2, except as follows: 

. Hungry Horse Sensitivity 

Libby • Possible access limitations from lower pool in spring 1 
year in 3; insignificant to moderate facility impacts from 
lower summer elevations 1 year in 5. 

• Expected visitation decrease of 3 to 4 percent at Libby, 
representative of median water conditions. 

Hungry Horse • Insignificant increases to access limitations in low-runoff 
years. 

4. Modified 1992 Operations • Same as Alternative 2, except as follows: 

Dworshak • Impacts similar to Alternative 2, but greater magnitude; 
somewhat higher probability of lower elevations and 
adverse impacts in any given year. 

• Expected visitation decrease of 3 percent, representative 
of median water conditions. Larger decrease in low-runoff 
years. 

5. Modified 1992 Operations with • Same as Alternative 4. 

Upper Snake Sensitivity • 
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The 1992 OAIEIS identified and analyzed the 
impact issues that would be associated with 
reservoir drawdown and flow augmentation. In 
both cases, the primary impact mechanism would 
be lower reservoir elevations during the recreation 
season. The 1992 OAIEIS discussed how elevation 
changes could impair or preclude the use of various 
types of recreation facilities and how these physical 
impacts could translate into changes in visitation 
patterns. Based on detailed inventory of affected 
facilities and their operating ranges, the 1992 
OAIEIS included a project-specific analysis of 
physical and visitation impacts relevant to the 
proposed 1992 actions. 

Given this base of information, it is not necessary 
for the SEIS to repeat the generic assessment of 
impact mechanisms or much of the project-specific 
input to the analysis. The following material 
updates and summarizes the 1992 OAIEIS analysis 
with respect to John Day, the lower Snake River 
projects, Dworshak, Brownlee, and Grand Coulee. 
Facility and visitation impacts for the latter three 
projects are estimated based on 1992 OAIEIS data 
and HYSSR Model results for the current set of 
flow augmentation alternatives. New material 
providing a comparable analysis of effects on 
resources at Libby, Hungry Horse, and their 
downstream river reaches for Alternative 3 (a 
sensitivity test) has been added. 

4.1 0.1 John Day /Lower Columbia 

The 1992 OAIEIS identified a target pool elevation 
of 262.5 at John Day between May 1 and August 
31  to be maintained unless irrigation problems were 
to occur. During initial implementation of this plan 
in 1992, pumping problems arose as the pool was 
drafted below elevation 263. John Day Pool was 
raised in response, and was subsequently operated 
at approximately elevation 264 to 265 for the 
remainder of the season. During the initial 
implementation, few effects to recreational facilities 
were observed, and no problems were observed at 
Corps recreation sites. Since the pool elevation 
was achieved prior to the summer recreation season 
and the pool level remained fairly constant, 
recreational activities adapted to the pool levels. 
Recreational use levels were observed to be typical 
for a hot dry summer. 
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Under more normal water conditions than existed in 
1992, it is estimated that the minimum irrigation 
pool level would be between 262.5 and 265 feet. 
Consequently, reservoir operation for irrigation 
affects recreational facilities at elevations 262.5, 
263.5, and above 264.0, as displayed in 
Table 4. 10-1. 

To help determine the effects of lower pool 
elevations, recreational facilities were classified as 
being fully usable, marginally usable, or unusable 
at various elevations. 

Boat ramps are generally fully usable when there is 
a minimum of 3 to 4 feet of water at the toe of the 
ramp. With this depth, most of the larger trailered 
boats common on the Columbia River can be safely 
and efficiently launched. At reduced depths, boat 
launching becomes more unsafe and the length of 
time required to launch increases. Larger craft 
may have to go to alternative ramps. A ramp is 
considered unusable when there is no water at the 
base of the ramp or when small trailered craft 
cannot be launched . 

Boat marinas and moorages are considered fully 
usable when all docks, moorages, and other 
associated facilities are accessible to all sizes of 
boats for which they were designed. Boat 
moorages become marginally usable when the water 
depth becomes too shallow under some of those 
facilities to accommodate the type of craft that they 
normally can accommodate. An important 
consideration in the usability of moorages and 
marinas is the depth of channel between the boat 
basin and the main navigation channel of the river. 

The number of facilities that would be unusable or 
marginally usable would be reduced if the elevation 
at John Day were 263.5 rather than 262.5. The 
extra 1-foot of pool elevation would allow 6 more 
boat ramps to be fully functional, so that 12 of the 
14 ramps would be fully or marginally usable. 
Two additional moorage facilities would also be 
fully functional at elevation 263.5 as opposed to 
elevation 262.5, which would result in 8 of the 10 
facilities being fully functional at the higher 
elevation, and all swimming facilities being 
functional. At pool elevations above 264.0, all 
facilities would be fully or marginally usable. 
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Table 4.10-1. Utility of John Day/Lake Umatilla Recreational Facilities at Elevations 262.5, 263.5, 

and above 264. 
Boat Ramps 

Fully MargiDally 
Elevation Func:tional Func:tional Unusable 

262.5 6 5 3 

263.5 9 3 2 

above 
264.0 12 2 0 

Operating John Day near elevation 263.5 would not 
have significant effects on most project recreational 
facilities. Primaty effects would involve shallow 
water and shoaling near some facilities, which 
could impair boat access to embayment lakes, 
dispersed campsites, and some boat ramps. 

There would most likely not be any significant 
short-term or long-term effects on recreational use 
as a result of operating John Day at elevation 262.5 
or 263.5 from May through the end of August. 
Short-term effects on visitation as a result of 
operating at a pool elevation of 262.5 were 
discussed in the 1992 OAIEIS. They included the 
possibility of shifting use from facilities affected by 
the drawdown to unimpaired facilities at John Day 
or to facilities at other projects. However, because 
there would still be an adequate supply of facilities 
available and functional at John Day at a pool 
elevation of 262.5, the number of recreation days 
lost at the project as a result of the seasonal pool 
lowering would not be. expected to be significant. 
The potential for visitation losses at an elevation of 
263.5 feet is even smaller. However, some 
crowding at other recreation sites could occur in 
either case. 

4.1 0.2 Lower Snake River 

Operating the lower Snake River projects at MOP 
from April through July would have some impact 
on facilities at the four projects, but as discussed in 
the 1992 OAfEIS, most facilities would remain at 
least marginally usable. All 28 boat ramps would 
be usable, although 14 would be marginally usable 
and would be difficult to access because of shallow 
water and shoaling. Likewise, most ( 4 or 5) of the 
moorage facilities would be marginally usable, but 
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Moorage Facilities Swimming Areas 

Fully Marginally 
Functional Func:tional Unusable Func:tional Unusable 

6 

8 

8 

2 10 

0 1 1  0 

0 1 1  0 

all 5 could be used to various extents. Four of the 
1 1  swimming beaches would not be usable and an 
additional 4 would be marginally usable. Long
term effects on recreational facilities at the Snake 
River projects would primarily involve shoaling and 
shallow waters that could make access to docks and 
moorage areas difficult. Some damage to boat 
ramps could result from wave-cut erosion. 

As illustrated in Table 4. 10-2, visitation to the four 
lower Snake River projects through July 1992 
actually increased slightly compared to the previous 
2 years. The number of visits to Lower Granite 
through July 1992 increased 25 percent in 
comparison to the same time the year before. 
Increased visitation to the other 3 projects for the 
same time compared to the previous year were as 

follows: Little Goose = 33 percent, Lower 
Monumental = 1 1  percent, Ice Harbor = 16 
percent. Some of the increased visitation can be 
attributed to the public curiosity over the impacts of 
the March 1992 Little Goose and Lower Granite 
drawdown test. Media coverage of the drawdown 
test sparked widespread interest, and people visited 
the 2 projects earlier in the year than they normally 
would have. In view of the significant but smaller 
increases at Ice Harbor and Lower Monumental, it 
is likely that annual differences in weather 
conditions or other factors not related to project 
operations were also partially responsible for 
increased use. 

The 1992 OAIEIS concluded that no significant 
decrease in visitation at the lower Snake River 
projects would be anticipated as a result of 
operating near MOP from April through July. 
Actual counts and anecdotal field reports to date 
during the 1992 operation do not indicate any 
reason to change this Conclusion. 
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Table 4.10-2. 1990-1992 Visits to Lower Snake River Projects. 

1990 through 1991 through 1992 through Fiscal Year Fiscal Year 
Project Visitation July July July 1990 1991 

Lower Granite 1,330,700 1,204,300 1,503,800 1,654,000 1,654,100 

little Goose 137,200 138,800 184,400 191,000 197,370 

Lower Monumental 86,200 90,300 100,000 120, 100 131,200 

Ice Harbor 333.000 343.200 398.300 447.100 449.200 

Total 1,887,100 1 ,776,600 2,186,500 2,412,200 2,431,870 

Source: Memorandum from the Army Corps of Engineers, Walla Walla District, Walla Walla, 

Washington, 1992. 

4.1 0.3 Dworshak 

Most recreational facilities at Dworshak cannot 
operate over the full range of reservoir elevations 
and are only usable during part of the year . 
Developed swimming beaches operate over a 
narrow range of pool elevations, generally above 
elevation 1 ,595 feet. The boat ramps on the 
reservoir are functional over a much wider range of 
elevations; at the extremes, one ramp becomes 
unusable below elevation 1 ,577 feet, while the Big 
Eddy ramp is usable at the maximum project 
drawdown elevation of 1,445 feet. Summer pool 
elevations have generally been kept above elevation 
1 ,590 between the end of June and the end of 
August to accommodate recreational use. 
Historically, annual visitation has been greatest 
during the summer, with 77 percent occurring 
between June and September. 

The proposed flow augmentation actions would 
result in pool elevations that would be lower to 
varying degrees than existing conditions during the 
summer. Compared to the without-project · 

condition (Alternative 1), Alternatives 2 and 3 
would generally result in lower elevations from 
May through August (see Table 3.5-6). The 
median end-of-month elevations for Alternatives 2 
and 3 are 8 feet lower in June, about 3 feet lower 
in July and 1 1  feet lower in August. Therefore, in 
a typical water year, the reservoir would be below 
the designed operating range of the swimming 
beaches during most of June, part of August, and 
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all of September. Access to the minicamps would 
be more difficult than during existing conditions, 
particularly in August, although the camps would 
remain usable. Most other recreational facilities 
would not be significantly affected and water access 
to the reservoir would be available. All 7 boat 
ramps would be fully functional from about mid
June through the end of September in a typical 
year, while 4 to 6 of the 7 ramps would be usable 
from the beginning of May through nearly the end 
of October. 

To determine what effects the alternatives would 
have on recreational facilities during relatively low 
water years, the loth lowest average annual pool 
elevation in a SO�year period (1928 through 1978) 
was selected for analysis. Twenty percent of the 
time, or 1 in 5 years, pool elevations would be at 
or below the elevations for this year. Conversely, 
in 80 percent of the years pool elevations would be 
higher. At Dworshak, the loth lowest annual 
average pool elevation occurred in the water year 
1932 to 1933; these elevations were indicated 
previously in Table 4.7-1. 

Based on the HYSSR Model runs, elevations with 
Alternatives 2 and 3 during low water years would 
generally be higher during May and June than pool 
elevations for the base case. (This can be 
attributed to the specification in Alternative 2 that 
Dworshak be maintained near the mandatory flood 
control rule curve in the winter, which would 
reduce the extent of winter drafting, and storage for 
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flow augmentation.) The .Alternative 2 (and 3) 
elevation for the 1932 to 1933 water year is the 
same as Alternative 1 in July, 6 feet lower in 
August, and 5 feet lower in September. The 
primacy difference among these alternatives would 
involve July, when swimming beaches and 
minicamp access would be constrained. 

Alternatives 4 and 5 would have greater negative 
effects on recreational facilities at Dworshak during 
moderate water years than Alternatives 2 and 3. 
The median end of June pool elevation for 
Alternatives 4 and 5 would be approximately 8 feet 
lower than the base case and all recreational 
facilities except swimming beaches would be fully 
usable. By the end of July, the pool elevation 
would be approximately 9 feet lower than the base 
condition. Negative effects to recreational facilities 
would include the elimination of use of developed 
swimming facilities, difficult access to some mini
camps, and some difficulty in using moorage 
facilities. All boat ramps would be fully 
functional. The pool elevation at the end of August 
would be approximately 23 feet lower than normal. 

Additional negative effects to recreational facilities 
would include difficulty in. accessing mini-camps 
and increased difficulty in using moorage facilities. 
All boat ramps would remain fully functional 
through the end of November. By the end of 
September, the pool elevation would be at least as 
high or higher than Alternative 1 pool elevations 
and there would be no negative effects to 
recreational facilities. 

During low-water years, Alternatives 4 and 5 
would result in lower late-summer elevations 
compared with the base case. By the end of July 
the pool elevation would be 6 feet lower than the 
base case. Developed swimming beaches would be 
unusable and minicamp access would be 
constrained. By the end of August, the pool 
elevation would be approximately 20 feet below the 
base case pool elevation. No developed swimming 
beaches would be usable in this case, moorage 
facilities would be slightly affected, and some 
minicamps would be difficult or impractical to 
access. All boat ramps would be fully functional. 

See Section 4. 10. 10 for a discussion concerning 
visitation effects of the alternatives. 

4-1 12 

With Alternatives 2 and 3, early spring releases 
from Dworshak into the North Fork Clearwater 
River would be very similar in timing and extent to 
historical releases. As a result, there would not be 
any anticipated effects to steelhead fishing on the 
North Fork or mainstem Clearwater River. 
Proposed flow augmentation would produce higher
than-normal flows (ranging from about 1 1 ,900 cfs 
in late April to 3,400 cfs in July and August) which 
do not overlap with the primacy steelhead season of 
October through April. The higher than normal 
flows in the Clearwater River during July and 
August could slightly affect warm weather 
recreationists. Activities such as informal 
swimming, fishing, and picnicking along the North 
Fork could be affected by higher flows that could 
inundate some beaches and make swimming 
conditions less safe. No significant effects would 
be expected on the mainstem. 

With Alternatives 4 and 5, releases into the 
Clearwater would be very similar to the releases 
with Alternatives. 2 and 3 except during August and 
September. With Alternatives 4 and 5 late-August 
flows (5,020 cfs) would be approximately 1,500 cfs 
greater than with Alternatives 2 and 3 (3,400 cfs) 
and 3,000 greater than median base. case flows 
(2,000 cfs). The increase in flow and poSsible 
decrease in water temperature could affect North 
Fork Clearwater River recreationists participating 
in activities such as innertubing, swimming, and 
picnicking. No effects to recreationists on the main 
stem would be expected. Releases at the. end of 
September (1 ,200 cfs), on the other hand, would be 
significantly lower than Alternatives 2 and 3 (4,600 
cfs) or the base case (8,286 cfs) releases. The 
lower September flows of Alternatives 4 and 5 
might be preferred by users engaged in activities 
such as innertubing, swimming, and picnicking, 
compared to conditions under Alternatives 2 and 3. 

Median releases during September (4,600 cfs) 
would be substantially less than the base case 
(8,286 cfs), as would releases in November (3,373 
cfs versus 5,204 cfs) and December (2,000 cfs 
versus 4;493 cfs). Steelhead fishing in the late fall 
and winter :would not likely be negatively affected 
by the_ reduction in flow. The lower flows would 
be relatively stable, which is more conducive to 
fishing success than significantly changing flows, 
and appear to be within the range of acceptable 
flow conditions for fishing. 
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4.1 0.4 Brownlee 

Historically, Brownlee Reservoir has reached its 
lowest median pool elevation at · the end of April 
(elevation 2,044.6) and has been refilled to full 
pool (elevation 2,077) by the end of June. As 
discussed in the 1992 OAIEIS, the most popular 
time of the year for anglers was between April 1 
and May 31 ,  during refill. After refill, the pool 
has been lowered gradually in elevation to a 
summer low of 2,068.4 in August. Water-oriented 
and related recreational activities such as boating, 
water skiing, swimming, and camping have been 
most popular during July and August. In 
September, recreational use historically remained 
low until spring. 

Alternatives 2 through 5 involve releases from 
Brownlee in July and September. The July release 
has a 96 percent chance of refill by the end of 
August. The July release would lower the pool 
elevation approximately 8 feet, or to a minimum 
pool elevation of 2,069, whichever is higher. 
Based on 50 years of historical pool elevations, an 
elevation of 2,069 occurs in July 27 of 50 years, or 
54 percent of the time. The primary potential 
effect that a pool elevation of 2,069 would have on 
recreation in July would be on water access for 
boat anglers dependent on ramps. Three of the 5 
recreation sites with boat ramps at Brownlee would 
still be usable at a pool elevation of 2,069. 

The September release would on average lower 
Brownlee Reservoir approximately 8 feet to an 
elevation of approximately 2,060 feet. At elevation 
2,060, three of the boat ramps would still be 
usable. See Section 4. 10. 10 for a discussion 
concerning visitation effects of the alternatives. 

4.10.5 Grand Coulee/Lake 
RooseveH 

Many of the recreational facilities at Lake 
Roosevelt are designed to function near the full 
pool elevation of 1,290 feet. With the existing 
condition, most of the facilities are functional 
during the busy summer season in most years 
because pool elevations usually fluctuate between 
approximately 1 ,285 feet and full pool. 

Alternatives 2, 3, 4, and 5 involve average pool 
elevations between May and September that would 
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be very similar to base conditions. Pool elevations 
would be within 2 feet of full pool in most years 
from the end of June through the end of September, 
so there would be minimal effects on recreational 
facilities at Lake Roosevelt. 

Recreation at Lake Roosevelt is a function of the 
quality of fishing, accessibility, water levels, and 
water fluctuation. Fishing alone is a $12-million 
industry on Lake Roosevelt. Boating and 
houseboating have increased dramatically in the last 
decade. The recreation industry centered on and 
around Lake Roosevelt figures heavily in the local 
economic future and the economic futures of both 
the Colville Confederated Tribes and the Spokane 
Tribe. Because of the resident fish impacts 
described elsewhere and the potential drafting and 
fluctuations of Lake Roosevelt in May and June 
during low flow years, the fishing and houseboating 
industry might be affected significantly. Recreation 
impacts are difficult to quantify under stable 
conditions; therefore, they would be very difficult 
to predict when they are based on operations that 
are dependent on runoff and numerous other 
conditions. See Section 4. 10. 10 for a discussion 
concerning modeling of visitation effects. 

4.1 0.6 Ubby /Lake Koocanusa 

Recreational facilities at Libby are affected by 
existing reservoir fluctuations that typically range 
between 100 and 140 feet below full pool (elevation 
2,459). Most recreational facilities were designed 
to operate near full pool. Among the facilities 
most affected by normal drafting are dispersed 

· recreation sites and swimming beaches. Most of 
the dispersed sites require a full pool elevation to 
launch boats. Swimming beaches, likewise, 
function best at higher pool elevations. A 5-foot 
draft would affect the beach at McGillivary and the 
swimming lagoons at Kikomun Creek Provincial 
Park. A draft of 15 feet would extend beyond the 
operating range of developed beaches at 4 of the 5 
project recreation sites. A draft of 20 feet would 
eliminate usage of all developed beaches. 

Boat ramps and moorage facilities function over a 
wider range of elevations than swimming beaches. 
All but 2 of the project's 1 1  boat launching and 
mooring facilities are operable down to elevation 
2,444. The old Kootenai River Cruises dock and 
the moormg lagoons at Rexford Bench are usable at 
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this elevation. Six of the 7 facilities with ramps 
are operable down to elevation 2,424. At elevation 
2,409, 3 of the 7 facilities remain operable. The 
ramps at Souse Gulch and Peck Gulch extend to 
elevation 2,310, which is 149 feet below full pool. 
The annual drafting leaves silt and gravel deposits 
on the boat ramps in the spring, which requires 
maintenance effort and expense prior to use. 

Pool elevations at Libby have typically been full by 
the end of July and remained so through the end of 
August. By the end of September, the pool 
elevation has historically been lowered to an 
elevation of 2,450 feet (which is approximately the 
same elevation as at the end of June), which, as 
discussed above, still allows usage of all of the 
projects boat ramps and most of the other 
recreational facilities. 

The action alternatives would have little or no 
great effect on pool elevations or recreational 
facilities during years when flow augmentation 
would not be necessary. The HYSSR Model runs 
indicate that median pool elevations with 
Alternatives 2, 4, and 5 would be very similar to 
Alternative 1 elevations during the spring and 
summer. Flow augmentation from Libby would 
occur approximately 1 in 5 years or less. The 
primary effects to recreation at Libby would be that 
pool elevations generally would be higher 
throughout the winter and spring than with 
historical or Alternative 1 elevations. The HYSSR 
Model runs indicate that in years when flow 
augmentation from Libby would be expected, pool 
elevations would average 4 feet higher in January, 
12 feet in February, 20 feet in March, and from 27 
to 31  feet in April. The higher pool elevations 
would occur during a time of the year when 
recreational use of Libby is not great, in part due to 
the fact that access to the lake is limited. During 
normal years, access to the lake between January 
and June is possible only from the ramps at Souse 
Gulch and Peck Gulch. Access to most of the 
other ramps (6 of 7), is not possible until the pool 
reaches elevation 2424, which usually occurs in 
June. During years when augmentation storage 
would be required, elevation 2424 would typically 
be reached in April; thus, there would be increased 
access to the reservoir during mid-spring. 

Augmentation releases from Libby would occur in 
the late spring. Although HYSSR runs for summer 
pool elevations were not. made, it is assumed that 
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by July the reservoir elevation would return. to the 
Alternative 1 pattern. Summer pool elevations and 
recreational use of the pool would be expected to 
continue as usual. Errors in runoff forecasts could 
affect reservoir refill, but would only be expected 
to result in decreases or increases in pool elevations 
(relative to Alternative 1) of several feet. 
Therefore, significant impacts to recreation would 
not be.  expected. 

The operating scenario represented by Alternative 3 
would result in pool elevations lower than 
Alternative 1 in low-runoff years, with potential 
negative effects to water-oriented recreation. 
Alternative 3 pool elevations would be from 1 to 
75 feet lower during April in 18 of the 50 water 
years, and from 9 to 33 feet lower during July in 
10 of 50 years. 

The effects of Alternative 3 pool elevations on 
recreation in low-runoff years can be illustrated by 
year-to-year comparisons of elevations. For 
example, the third driest water year (1977 to 1978) 
would result in a July elevation of 2,402 feet, 16 
feet lower than the Alternative 1 elevation of 2,418 
feet. With these types of annual runoff conditions, 
facilities such as swimming beaches that are 
operable near full pool would not be usable under 
either Alternative 1 or Alternative 3 operations. 
Four of the 7 boat ramps on the reservoir would be 
inoperable with the Alternative 1 conditions, while 
5 of 7 would be inoperable with Alternative 3. In 
this particular case, the incremental decrease in 
summer pool elevation with Alternative 3 would 
have an insignificant effect on facility accessibility 
and recreation use, which would already be limited 
by low water in the base condition. This type of 
effect, in which Alternative 1 elevations would 
already be �ignificantly below full in July, would 
occur in 7 of 50 years. 

In other years the elevation differential associated 
with Alternative 3 could have somewhat more 
effect. Simulated Lake Koocanusa elevations for 
July 1939 are 2,459 feet (full) with Alternative 1 
and 2,440 feet with Alternative 3. In this case, the 
19-foot difference in elevation would indicate that 
the swimming beaches and 1 boat ramp would be 
usable with Alternative 1 but not with Alternative 
3. Overall, 3 of the 50 simulation years indicate a 
full pool in July with Alternative 1 but elevations 
14 to 19 feet below full with Alternative 3. 
Recreation impactS in these situations can be 
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characterized as significant, but limited to selected 
types of activities. 

See Section 4. 10. 10 for a discussion concerning 
visitation effects. 

4.1 0. 7 Kootenai River 

The section of the Kootenai River below Libby 
Dam is an excellent rainbow trout stream. Fishing 
and other forms of river recreation on the Kootenai 
River are affected by operations at the Libby 
Project. Normal minimum discharge from the 
project into the Kootenai is 4,000 cfs, although the 
flow is sometimes reduced to 3,000 cfs. 
Discharges on weekends and holidays and on 
weekdays from 3 hours before sunrise to 1 hour 
after sunset are kept below 8,000 cfs when possible 
between May 1 and September 15 to benefit anglers 
(although boaters and canoeists prefer flows of 
between 8,000 and 12,000 cfs) by maintaining 
more stable flows to improve fishing in the river. 
However, local users have indicated to Corps 
personnel that large drops in flow from Friday 
evening to Saturday morning (reflecting the normal 
cycling of electric loads) will put fish off the bite 
for 24 hours or more. This often disrupts users' 
weekend fishing activity. 

Small daily fluctuations in pool elevation occur at 
the Libby Project depending upon daily cycling of 
electric loads. The fluctuations result in small 
changes in flow into the Kootenai River, and are so 
slight that most recreationists would not notice 
them. 

The Corps has identified a future objective of 
maintaining stable flows of between 8,000 and 
12,000 cfs between May 31  and September 31  to 
benefit anglers, drift boaters, and other recreational 
boaters and canoeists. There is currently discussion 
between various agencies concerning the possibility 
of managing flows in the Kootenai River to assist 
the white sturgeon (see Section 4.3), but potential 
flows and their effects on recreation are not known 
at this time. 

Significant releases from Libby to augment flows 
(Alternatives 2, 4, and 5) could occur in about 1 
out of 5 years, and would occur during the spring. 
It is assumed that a typical scenario would be a 
release of approximately 16 kcfs into the Kootenai 
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River. The 16 kcfs would be in addition to the 
normal minimum discharge of 4 kcfs, and would 
result in flows of 20 kcfs. The high flows would 
be greater than anglers, boaters, and canoeists 
prefer. By maintaining a relatively stable discharge 
level, the impacts to fishing associated with 
fluctuations could be avoided or diminished. 
However, high flows could still negatively affect 
angler success. 

In addition 
'
to possible impacts to angler success, 

high flows could increase safety risks for river 
recreationists. However, the most significant safety 
concern is large, sudden fluctuations in discharge. 
Maintaining relatively stable flows would help 
minimize potential safety risks. 

With Alternative 3, Libby would respond to the 
effects of flow improvement measures on the hydro 
system by shifting operating patterns in low-runoff 
years. In general, this would involve more 
generation and higher discharges in the spring, 
resulting in higher than normal Kootenai River 
flow. The effects of these shifts on river recreation 
would be very similar to those described above for 
flow augmentation from Libby. 

4.1 0.8 Hungry Horse 

Hungry Horse Reservoir has generally reached full 
pool elevation (3,560 feet) by early July and 
remained close to 3,560 feet through Labor Day. 
The pool is typically kept high enough during the 
summer so that all of the 1 1  boat ramps on the 
reservoir are usable through the majority of the 
recreation season. Use of recreational facilities is 
affected as the pool is lowered in the fall. At pool 
elevation 3540, 6 of the 1 1  ramps are not usable, 
and by elevation 3483 all ramps with the exception 
of the ramp at Abbot Bay are unusable (Ben-Zvi, 
1990)� As the pool elevation is lowered, the 
distance from campgrounds, picnic areas, and 
parking lots to the edge of the water increases. 

The base condition refill pattern at Hungry Horse 
has involved refilling the pool through the spring to 
a median elevation of 3,552 feet by the end of 
June. By the end of July, the pool is usually full 
and remains so through the end of August. After 
Labor Day the pool is lowered to a median 
elevation of approximately 3,551.5 feet by the end 
of September. 
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Alternatives 2, 4, and 5 would result in the same 
pool elevations as Alternative 1 because the 
operation of Hungry Horse would be "fixed" in its 
normal pattern. 

Alternative 3 would result in pool elevations lower 
than with Alternative 1 in 14 of 50 years, with 
potential negative effects to water-oriented 
recreation. Pool elevations would be as much as 
from 6 to 1 12 feet lower during the spring (April), 
and from 8 to 66 feet lower during the summer 
(July). In 4 of these 14 years, the reservoir would 
be full or nearly full in July with Alternative 1 and 
from 8 to 33 feet lower with Alternative 3. In 
these cases, the low summer pool elevations would 
eliminate activities such as swimming at developed 
beaches that require pool elevations near full pool. 
Access to the lake via several of the boat ramps 
would be restricted in two cases. In the 10 
remaining low-nmoff years, Alternative 3 would 
result in further elevation- decreases when Hungry 
Horse Reservoir would already be significantly 
below full. Alternative 3 would generally result in 
insignificant increases to seasonal limitations on 
recreational access and use caused by low nmoff. 

In contrast to the pattern in low-nmoff years, the 
simulations indicate Alternative 3 would result in 
higher April elevations at Hungry Horse in 32 of 
the 50 years. Positive effects on recreation would 
likely occur in these cases, primarily in the form of 
earlier access to elevation-dependent recreation 
facilities. 

See Section 4. 10. 10 for a discussion concerning 
visitation effects. 

4.1 0.9 Flathead River 

The mainstem of the Flathead River is fed by the 
Middle, North, and South Forks of the Flathead. 
Of the annual 7. 1 MAP flow at Columbia Falls, 
approximately 2.6 MAP comes from South Fork 
nmoff and Hungry Horse releases (Ben-Z vi, 1990). 
As a result, reservoir releases have a significant 
effect all year on water level, water temperature, 
and recreation on the mainstem of the Flathead. 
Current project operations reflect a minimum 
release of 145 cfs from Hungry Horse into the 
South Fork. Discharge objectives also include a 
minimum of 3,500 cfs in the section of the 
mainstem below its confluence with the South Fork. 
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Current operational practices restrict the maximum 
discharge from Hungry Horse between October 15 
and December 15 to 4,500 cfs. Base condition 
median discharges from Hungry Horse have ranged 
from a high of 9,020 cfs in April to a low of 1 ,3 14 
in August. Ben-Zvi determined that the majority 
(approximately 75 percent) of Flathead River 
recreational users surveyed considered strong flow 
rates to be unacceptable for recreation and 
preferred slower rates (Ben-Zvi, 1990). Most of 
the users who preferred slower rates were involved 
in fishing, boating, and swimming. Those who 
preferred somewhat stronger flows tended to be 
rafters. Ben-Zvi included that reservoir releases 
from Hungry Horse that increase flows above the 
10,000 cfs range have an adverse effect on 
recreation on the river. 

July (1 ,986 cfs) and August (1 ,314 cfs) are -the 
months of lowest base condition releases from 
Hungry Horse, which has been beneficial to 
downstream summer recreational users and 
reservoir users alike. Because Alternatives 2, 4, 
and 5 would essentially replicate existing operations 
at Hungry Horse, releases from Hungry Horse into 
the Flathead in terms of timing and water quantity 
would not be expected to change. The HYSSR 
results for Alternative 3 indicate that Hungry Horse 
discharges to the South Fork Flathead River could 
vary considerably compared to Alternative 1 .  
Average flows would generally be lower from 
January through April, corresponding to the pattern 
of higher reservoir elevations in 32 of the 50 years 
described in Secticm 4. 10. 7. These differences 
would likely have little or no effect on river 
recreation, which primarily occurs in the warmer 
months. During low-nmoff years, however, 
Alternative 3 outflows would generally be higher in 
late spring, and into the summer in some cases. 
These flow increases would likely be considered 
adverse by anglers, swimmers and most boaters, 
but would likely be preferred by rafters. 

4.1 0.1 0 Visitation Changes 

Modeling Results for Storage 
Reservoirs 

The SOR Recreation Pilot Models were executed to 
provide a preliminary estimate of the quantitative 
effect of SEIS alternatives on recreation visitation 
at the four major storage reservoirs-Grand 
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Coulee, Dworsbak, Libby, and Hungry Horse. 
The models were developed by the SOR Recreation 
Work Group for the recently completed SOR 
screening analysis. Although these models are 
preliminary in nature, they serve as an adequate 
proxy for the recreation impacts that may be 
expected to occur under alternative Columbia River 
System operating policies. The detailed analytical 
framework of the models is presented in the 
Columbia River SOR Screening 
Analysis-Description and Conclusions (BPA et al. , 
1992). 

In summary, the models estimate how changes in 
reservoir elevations affect four major recreational 
activities-boating, fishing, swimming, and 
camping/picnicking. Impacts are computed in 
terms of visitor-hours for each activity. The 
models were derived by specifying a simple 
mathematical relationship between reservoir 
drawdown and expected reductions in visitation 
from historical levels for each activity. These 
relationships are based on the degree to which 
physical access and visual values may be impaired. 
For example, lowering lake levels exposes mud 
flats, renders boat ramps unusable, limits shore 
access, and reduces overall lake aesthetics. Since 
the models are not true recreation demand 
functions, they are limited in that the effect of 
qualitative changes in site attributes (e.g. , fishing 
success rates) or the availability of substitute 
recreation sites are not captured. Consequently, the 
visitor-hour estimates should be treated as 
approximate indicators of expected changes, rather 
than as an absolute measure of recreationists' 
behavioral or contingent valuation responses to 
changes in hydrologic conditions. 

The models were varied around a range of high and 
low values to reflect the degree to which reductions 
in visitation at various pool elevations may be 
uncertain. Five representative water years ranging 
from low to high hydrologic conditions (1930 to 
1931 :  dry (6 percent historical probability), 1939 
to 1940: semi-dry (18 percent probability), 1937 to 
1938: normal (SO percent probability), 19S6 to 
19S7: semi-wet (18 percent probability), and 19SS 
to 19S6: wet (8 percent probability) were used to 
execute the models. Table 4. 10-3 presents the 
recreation model results for each SEIS alternative. 
The expected, 10 percent, and 90 percent 
probability values are reported for each storage 
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reservoir in visitor-hours aggregated across all 4 
activities. 

When compared to the no-action alternative, the 
expected (median or SO percent probability) values 
indicate that none of the alternatives would appear 
to adversely affect visitation at the major storage 
reservoirs. The effects at Grand Coulee and 
Hungry Horse reservoirs are negligible, with 
expected visitation estimated to be just slightly 
lower or similar to the base case under each 
alternative. At Dworsbak Reservoir, aggregate 
expected visitation is estimated to increase slightly 
over the base case under Alternatives 2 and 3, 
while declining only approximately 3 percent under 
Alternatives 4 and S. Negative effects at Libby are 
most pronounced under Alternative 3; however, 
visitation is estimated to decline only 3.5 percent in 
this instance. Given the construction of the 
recreation models, these results are essentially 
impacts that are averaged over the range of water 
conditions. Significant changes in reservoir 
elevations would be required to trigger significant 
increases or decreases in recreation use. These 
types of elevation differences are confined to the 
low-runoff years when flow augmentation would be 
required. Summer reservoir elevations at Libby 
with Alternative 3, for example, would only be 
affected in 10 years out of 50. Decreases in 
visitation during a low-runoff year would be 
greater, but the magnitude of these effects are 
masked in the overall model results by their low 
frequency. 

As stated, the SOR recreation model results reflect 
the inherent variability in historical water 
conditions and the uncertainty in parameter values 
and visitation impact equations. The probabilistic 
values presented in Table 4. 10-3 reflect this 
uncertainty. Therefore, the expected values and 
probability ranges provide only an estimate of the 
range in visitation effects (averaged over the 5 
representative water years analyzed) as compared to 
the no-action alternative and should not be 
considered specific predictions of visitation. If 
extremely low runoff conditions, such as what 
occurred in 1992, were to persist or recur in a 
future year, the effects on visitation could be 
expected to be greater than what was calculated for 
the preferred plan of operation (Alternative 4). 
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Table 4.10-3. 

Alternative 

Alternative 1 
No-Action 

Alternative 2 

Alternative 3 

Alternative 4 

Alternative 5 

Recreation model results (visitor-hours). 

Probability 
Range 

90 %  
Expected value 

10% 

90 %  
Expected value 

10% 

90% 
Expected value 

10% 

90% 
Expected value 

10% 

90 %  
Expected value 

10% 

Dworshak 

677,994 
523,419 
402,537 

644,799 
530,945 
453,373 

644,799 
528,226 
447,685 

622,322 
507,018 
43 1, 194 

622,067 
506,960 
43 1, 168 

The SOR recreation models also understate 
potential visitation changes due to the activity mix 
represented in the models. The models incorporate 
water-based activities for which relatively simple 
elevation relationships can be specified. 
Sightseeing is a water-oriented activity that is not 
easily amenable to this type of treatment, and 
therefore is not included in the models. Sightseeing 
is usually a significant activity at the affected 
projects; for example, it accounted for 17 percent 
of all use at Dworsbak in 1990. In comparison, the 
four activities included in the model accounted for 
a collective 62 percent of all use at Dworshak in 
1990. A hypothetical decrease of 30 percent in 
annual sightseeing use would therefore translate 
into a 5 percent decrease in total annual use. 
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Grand Coulee 

5,710,280 
5,373,419 
4,955,396 

5,690,709 
5,364,585 
4,943,389 

5,683,739 
5,360,719 
4,943,389 

5,690,709 
5,364,585 
4,943,389 

5,690,709 
5,365,782 
4,943,389 

Libby 

626,735 
542,985 
488,570 

626,735 
542,985 
488,570 

624, 163 
524,048 
470,683 

626,735 
541 ,293 
470, 174 

626,735 
542,980 
488,570 

Hungry Horse 

1,063,699 
814,91 1  
641, 157 

Same as 
Alternative 1 

1,083,349 
820,627 
641, 157 

1 ,063,699 
814,918 
641, 157 

1,063,699 
815,814 
641, 157 

Comparison with 1 992 Conditions 

Many reviewers of the draft SEIS took issue with 
the model-based analysis of potential visitation 
impacts, particularly with respect to Dworshak. 
They compared the draft SEIS "prediction" of a 3 
percent loss for Alternative 4 with the much larger 
decrease in visitation actually experienced in 1992, 
and concluded that the model analysis was 
unrealistic and inaccurate. In view of these 
concerns, some clarification and further explanation 
of the original impact analysis and results is in 
order. This will be accomplished by reviewing 
conditions experienced in 1992 and prior recent 
years, and assessing the degree to which 1992 
conditions may be indicative of expected future 
conditions. 
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Total recreation use reported for Dworshak for 
1992, through September, was about 1,042,000 
visitor hours. This was a 19 percent decrease from 
total visitation during the first nine months of 1991. 
Lowered pool levels at Dworshak undoubtedly had 
a significant impact in the form of decreased use. 
The reservoir reached a peak elevation for the year 
of 1 ,599 feet on May 13, then declined to 1,576 
feet (24 feet below full) on June 15, 1 ,571 feet on 
July 15, and 1 ,561 feet (39 feet below full) at the 
end of August. Access to some of the Dworshak 
recreation facilities was therefore eliminated or 
restricted for all or most of the peak recreation 
season, and visitors experienced reduced aesthetic 
conditions due to exposed shoreline. For several 
reasons, however, visitation patterns during 1992 
may not be representative of future conditions. 

The inflow volume to Dworshak during the 1992 
runoff season was the third lowest among 65 years 
of water record, representing approximately a 5 
percent probability of occurrence in any given year. 
If the interim flow improvements are in place for 5 
years, the likelihood that water conditions like those 
of 1992 will be repeated is quite low. Moreover, 
the effect of low runoff on Dworshak elevations in 
1992 was exacerbated by error in the runoff 
forecast; 1992 flow improvements were initiated 
based on a runoff volume forecast for the April to 
July period of 1.6 MAF, but the actual volume was 
1.3 MAF. While forecast error is common and 
unavoidable, it can as easily occur as 
underestimation as overestimation. A lower 
(underestimated) forecast in the spring of 1992 
might have resulted in somewhat higher reservoir 
elevations through the spring and summer. 

Visitation at Dworshak during much of 1992 was 
also reduced by facility damage at the Big Eddy 
marina, the largest boating facility at the reservoir. 
A windstorm in late June severely damaged 
moorage facilities at the marina, causing the 
concessionaire to remove the docks and close down 
the operation for the season. This event eliminated 
one of the most popular recreation facilities on the 
reservoir at a time when reservoir elevations, 
although significantly lower than normal, would 
otherwise have permitted use of the Big Eddy 
marina. Some use that would have occurred at Big 
Eddy was probably shifted to other sites at the 
project (boaters who would normally moor at Big 
Eddy could still trailer their boats to ramps on the 
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reservoir), and still recorded in the visitation totals 
for the year. Overall, however, disruption- of the 
Big Eddy operation represents a major confounding 
factor that prevents a clear assessment of the net 
contribution of lower reservoir levels to the 
decrease in recreation use in 1992. 

Recreation use patterns are also affected by several 
other kinds of external factors, such as prevailing 
economic conditions and variability in weather 
conditions. For example, the national and regional 
economic recession that extended well into 1992 
may well have dampened demand for recreation in 
1992 at Dworshak and elsewhere around the 
region. It is not possible to identify all of the 
factors that may have affected Dworshak visitation 
in 1992 <>r the magnitude of their respective 
contributions. Again, reservoir levels may well 
have been the most significant factor. 
Nevertheless, the existence of other known and 
probable determining factors clearly indicates that it 
is an oversimplification to attribute the entire 1992 
decrease in use to flow augmentation and lowered 
pool levels . 

Additional perspective on this issue can be obtained 
by reviewing monthly visitation data over a period 
of years. Figure 4. 10-1 is a graphical presentation 
of total visits to Dworshak by month for 1988 
through October 1992. The graphed data clearly 
show a sharp decrease from 1991 to 1992 for July 
and August. July visits dropped from 50,500 in 
1991 to 34,600 in 1992, a decrease of 31 percent. 
August visits declined from 46,500 in 1991 to 
29,600 in 1992, a loss of 36 percent. September 
visits also decreased significantly. 

However, the graph also indicates that May and 
June 1992 visits were significantly higher than the 
same period in 1991. This suggests that some 
Dworshak visitors may have shifted activity earlier 
in the season, either in anticipation of lower pool 
levels later in summer or because high pool levels 
in April and May made early-season fishing 
particularly good (see Section 4.3). Due to the 
reversed pattern for May and June, total January to 
October visits in 1992 were only 14 percent lower 
than in the corresponding period of 1991. (As 
reported previously, total visitor hours decreased by 
19 percent.) The disproportionate decrease in 
visitor hours indicates that the average time spent 
per visit decreased in 1992. This could be 
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explained by a shift in the activity mix, with 
relatively fewer overnight visits compared to day 
use. 

A second key aspect of Figure 4. 10-1 is that it 
illustrates that there is normally significant year-to
year variability in monthly visits, particularly in the 
summer. August visits fluctuated by about 25 to 40 
percent from the prior year in each case, and the 
1992 figure was only slightly less than August 1988 
or 1990 visits. l.arge year-to-year changes prior to 
1992 also occurred with June and July visits. This 
observation is not intended to explain away or 
obscure the obvious contribution of lower pool 
levels to lower visitation in 1992. However, it is 
indicative of causal factors other than pool levels 
that affect visitation, and supports the position that 
all of the decrease for 1992 should not be attributed 
to the flow augmentation operation. 

4.1 0.1 1 Mitigation 

Recreational facilities at the John Day Project 
would be somewhat affected at a pool elevation of 
262.5, and less so at an elevation of 263.5. Boat 
ramps would be potentially damaged (or would be 
further damaged) by wind-driven waves. To 
protect sites from wake action and to make the 
ramps fully usable, the ramps at Crow Butte State 
Park, Quesnel Park, Roosevelt Park, and Sundale 
Park could be extended to provide a minimum of 3 
feet of water depth at the toe of the ramp. 
Additional protection of banks adjacent to the 
ramps might also be desirable. However, it is not 
standard practice to implement long-term 
construction measures to mitigate for .interim 
actions. Therefore, construction items such as 
extension of boat ramps are being addressed 
through the appropriate long-term studies (i.e. , 
SOR and SCS). 

Most of the negative effects to recreational facilities 
at the lower Snake River reservoirs could be 
mitigated. Approximately half of the 26 boat ramps 
would need to be lengthened or dredged to remain 
fully functional and 4 swimming beaches would 
require some modifications to be operable near 
MOP. Dredging might also be required to keep 
several marinas functional. Again, the need and 
feasibility of these measures will be addressed in 
the long-term studies. 
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The recreational facilities at Dworshak that would 
be most affected by potential lower pool levels in 
summer would be the swimming beaches and mini
camps; simulated reservoir elevations for the 
alternative actions indicate that boat ramps would 
remain usable in late summer. The swimming 
beaches are operable over a narrow range of 
elevations, generally within 5 feet of the full pool. 
Extending the range of these facilities to be 
operable with potential conditions under 
Alternative 4, which could be about 8 to 23 feet 
lower than normal during the summer would not be 
very practical or cost-effective. It is possible that a 
reasonable degree of mini-camp accessibility could 
be maintained by constructing hardened access 
paths to some of the sites, but the feasibility of this 
measure has not been determined. Aside from 
potential physical actions, public comments on the 
draft SEIS from the Dworshak area suggested that 
improved public information would help to alleviate 
some adverse recreation impacts. 

No significant impacts to recreational facilities or 
use are projected at Brownlee or Grand Coulee. 
Therefore, no potential mitigation measures for 
those projects are identified. 

While consideration of structural modifications to 
recreational facilities is being deferred to long-term 
studies, some effective shorter-term measures could 
be incorporated into project operations and 
maintenance. For example, warning signs could be 
temporarily installed at boat ramps where low pool 
levels would make launching difficult or 
impractical. Public information efforts specific to 
the flow augmentation actions would help to give 
the public up-to-date, accurate information on 
reservoir elevations relative to recreation. 
Education measures would be particularly helpful 
where public perception might tend to exaggerate 
adverse effects on recreation. 

In general, the temporary nature of the interim 
operations will be an obstacle to the development of 
mitigation measures. Given the realities of the 
Federal budgeting process, it would be difficult to 
secure funding to mitigate for actions that would be 
in effect for an uncertain, and likely relatively short 
period. 
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4.1 1 AESTHETICS 

Alternative 

1.  Without-Project Conditions 
(No Action) 

John Day 

Snake River 

Storage Reservoirs 

1992 Operations 

John Day 

Snake River 

Dworshak 

Brownlee 

Grand Coulee 

4-122 

Potential Impacts (Positive/ Adverse) 

• Minimal impacts from pool elevations within normal 
operating range. 

• Minimal impacts from pool elevations within normal 
operating range. 

• Significant reservoir fluctuation with greatest impacts in 
late winter, early spring. Low pool elevations expose tree 
stumps, rocks, shoreline. and lake bOttom. Negative 
impacts increased as pool lowered and contrast with 
hillsides is greater. 

• Typical annual drafts at each project are: 

Dworshak 
Brownlee 
Grand Coulee 
Libby 
Hungry Horse 

100 feet 
40 feet 

30 - 80 feet 
· 120 feet 

70 - 90  feet 

• Exposed reservoir bottom in shallow areas in some places. 
• Indirect aesthetic impacts through effects of low pool 

elevation on project wetlands. 

• Increased duration of exposure of shoreline area. within 
normal limits. 

• Limited adverse effects on wetlands. 

• Median . summer elevations 1 to 8 feet below base 
condition, insignificant incremental aesthetic effects, 
primarily from exposing additional shoreline and lake 
bottom. 

• No effects on Clearwater River. 

• Drafts up to 8 feet in July and September would refill 
quickly, aesthetic effects insignificant 

• Minimal change in median elevations. Incremental 
increase in seasonal drafts in some years with minor 
additional shoreline exposure. 
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Alternative 

1992 Operations (continued) 

Libby 

Hungry Horse 

3. 1992 Operations with Libby/ 
Hungry Horse Sensitivity 

John Day, Snake River 

Dworshak, Brownlee, Grand Coulee 

Libby, Hungry Horse 

4. Modified 1992 Operations 

John Day, Snake River 

Dworshak 

Brownlee, Grand Coulee, Libby, Hungry 
Horse 

5. Modified 1992 Operations with 
Upper Snake Sensitivity 

4.1 1 .1 Factors of Visual Change 

Shoreline Contrast 

ENVIRONMENTAL EFFECTS 
OF At. TERNATIVES 

Potential Impacts (Positive/ Adverse) 

4 

• Minor positive impacts from reduced winter-spring drafts 
in flow augmentation years. 

• Same as Alternative 1. 

• Same as Alternative 2. 

• Same as Alternative 2. 

• Increased drafts and impacts in winter-spring in flow 
augmentation years. Lower pool levels, adverse effects, in 
summer season 1 in 4 to 5 years. 

• Same as Alternative 2. 

• Median pool elevations 9 feet lower in July and 20 feet 
lower in August, compared to base case, with additional 
aesthetic impacts from increased shoreline exposure. 

• Same as Alternative 2. 

• Sames as Alternative 4. 

As explained in the 1992 OAIEIS, changes in 
drawdown patterns associated with flow 
augmentation have the greatest aesthetic impacts in 
areas where: (1) the greatest amount of shoreline is 
exposed; (2) the greatest color and textural contrast 
(from mud, sand, rocks, exposed stumps, logs, 
etc.) between shoreline and adjacent uplands 
occurs; and (3) significant numbers of people can 
view the affected shoreline. The potential for these 

changes is greatest at storage reservoirs, due to the 
significant drafting that occurs with the normal 
operating pattern. The greater the vertical and 
horizontal distances are between the high-water 
level and the current reservoir level, the greater the 
shoreline contrast tends to be. 

By maintaining reservoirs at lower elevations for 
longer than they are currently maintained, the 
chances increase that erosion and slumping could 
occur. These types of scars often create additional 
shoreline · contrast. Bottom debris such as rocks, 
tree stumps, and logs that might normally be 
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hidden by early seasonal filling of the reservoirs 
could remain visible to viewers for a longer period 
of time if the refilling of pools were delayed or the 
elevation of refill reduced. Grasses and emergent 
plants could encroach onto the exposed shorelines 
of some areas if pool levels remained low for 
sufficient amounts of time (see Section 4.4.3). 

Seep Lakes 

Seep lakes and embayments most frequently occur 
along mainstem Columbia-Snake River projects. 
Seep lakes are physiCally separated from the 
reservoirs by railroad and highway embankments. 
Embayment& are connected to the reservoirs by 
open channels. Because both are connected to 
reservoirs hydrologically, without water 
replenishment they could be reduced in size. · 
Operation at lower pool levels could have several 
long-term effects. Wetlands associated with seep 
lakes and embayments, frequently viewed from 
adjacent highways and railroads, could be affected 
by lower water levels. In addition to possible 
wetland deterioration, lowering the water level of 
seep lakes could expose bottom material and debris 
on the bottom of the seep lakes and embayments 
that might normally be hidden by water. Lowered 
pool levels could reduce water quality. 

Facility Impacts 

Changes in elevation patterns can have significant 
aesthetic effects on waterside facilities such as 

marinas, docks, boat ramps, beaches, and 
swimming areas. Viewers might find that facilities 
such as picnic areas and campgrounds are less 
aesthetically appealing if they are adjacent to 
dewatered reservoir areas. As a result of normal 
drafting at storage reservoirs, picnic and camping 
facilities might be located as far as several hundred 
feet away from the water and over a hundred feet 
above it. Low pool elevations can also affect the 
ability to irrigate vegetation, particularly lawn areas 
found at recreation facilities, and in the long-term 
could result in the alteration or abandonment of the 
waterside facilities mentioned above. The degree 
of aesthetic impacts resulting from the alteration of 
facilities would vary from site to site. At sites that 
would not be able to sufficiently meet the water 
requirements of the vegetation, the long-term 
effects on the vegetation would be aesthetically 
negative if plants died or declined. 
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Water Characteristics 

As discussed in the 1992 OAIEIS, there are several 
changes in water characteristics that result from 
changes in system operations. The most obvious 
change would be the reduced water area as a 
reservoir is lowered and reduced in size. If 
reservoirs are lowered for longer periods and at 
different times than they have been traditionally, 
viewers at the reservoirs would experience less 
water than in the past. Most of the normal water 
area would be replaced by exposed lake bottom. In 
the upper reaches of the reservoirs, the reduced 
pools would result in reduced or eliminated 
slackwater and the reestablishment of rivers and 
streams that had been inundated by the pool. A 
reduction in pool elevation would be accompanied 
by an increase in water turbidity, which would 
cause a decrease in clarity and a change in color. 

Dust and Odors 

Fine reservoir bottom sediments exposed by 
drafting could result in an increase in wind-blown 
dust. The increase in dust could affect recreationists 
and nearby residents depending on wind direction, 
intensity, and dust particle composition (see Section 
4.6). Actions that would draft reservoirs for the 
longest periods and expose the greatest amount of 
shoreline and lake bottom would have the greatest 
potential for increasing dust. Odors could 
potentially be detected in areas where organic 
materials were exposed. Odor impacts would 
depend on amount and type of organic material 
exposed, wind direction, proximity to areas 
frequented by people, and sensitivity of people to 
odors. 

4.1 1 .2 Aesthetic Effects by Project 
Area 

John Day /Lower Columbia 

The aesthetic effects of operating the John Day 
Project at elevation 262.5 or 263.5 during late 
spring and summer would not be great in terms of 
impacts to waterside facilities. The primary 
aesthetic issue at John Day would be the potential 
impacts to wetlands at the Umatilla National 
Wildlife refuge, some riparian habitats, and local 
HMUs as a result of an extended period of low 
pool elevation during the spring and summer (see 
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Section 4.4.2). If exposed embayments and 
dewatered wetlands were visible from the pool, 
adjacent towns, residences, and Interstate Highway 
84 or State Highway 14, the aesthetic quality of the 
project area would be diminished for some viewers. 
The lowering pool levels would have the greatest 
aesthetic effects on embayments and wetlands at the 
Willow Creek, Paterson Slough, and McCormak 
Slough that would have open water habitat reduced 
in area, and possibly a change in wetland plant 
communities. 

Most of the Lake Umatilla recreational facilities 
would be fully functional, so the negative aesthetic 
effect of unused facilities would not be great. 
Irrigation of the vegetation at all recreation 
facilities would be possible, so there would be little 
if any negative impacts associated with vegetation 
impacts. Shallow area,s might be exposed from the 
lowered pool elevation, but the aesthetic impacts 
would not be expected to be great. 

Lower Snake River 

The current operating ranges for the Snake River 
projects are not great and the aesthetic effects as a 
result of operations are not significant. Shallow 
areas may be exposed at lower pool elevations, but 
pool elevations do not usually remain low for long. 

In general, the aesthetic effects resulting from 
operating the four Snake River projects at MOP 
would not be significant. Shallow areas on some 
pools might be exposed from lowering reservoirs to 
MOP, but the aesthetic impacts are not expected to 
be great due to the small change in elevation 
compared to normal conditions. Moreover, areas 
that would be exposed are currently visible on a 
periodic basis. Consequently, travellers, 
recreationists, and residents living near these 
reservoirs would not be viewing unusual conditions 
or features with sharp visual contrast. 

Dworshak 

The current annual reservoir fluctuation at 
Dworshak averages about 100 feet, creating a 
significant visual effect that typically occurs in late 
winter and early spring. Pool elevations with 
Alternatives 2 and 3 would be from approximately 
1 to 8 feet below average from June through 
August, and would occur primarily during the 
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summer, when the number of potential viewers 
would be highest. August would be the summer 
month that would have the greatest (8 feet lower) 
difference between median pool elevation in the 
without project condition and median elevations 
with Alternatives 2 and 3. The difference in 
elevation would expose some of the reservoir 
bottom and some constmcted facilities, such as 
swimming beaches. This physical effect would be 
minor compared to the deep winter-spring drafts 
that normally occur, and should not constitute a 
significant adverse change in relative terms. 
However, . it would be noticeable to summer 
recreationists, and may detract slightly from their 
experience. 

Alternatives 4 and S would have greater negative 
aesthetic effects than Alternatives 2 and 3. The 
normal end of June Pool elevation for Alternatives 
4 and S would be approximately 1 foot lower than 
existing conditions. By the end of July, the pool 
elevation would be approximately 9 feet lower than 
the normal condition and by the end of August, the 
pool elevation would be approximately 20 feet 
lower. The primaty negative aesthetic effects from 
Alternatives 4 and S, particularly at the end of 
August, would include less slackwater lake surface 
area, a greater amount of shoreline and lake bottom 
exposed, and recreational facilities located farther 
from the water's edge than in Alternatives 2 and 3. 
Other negative effects would include the dewatering 
and stranding of some recreational facilities and 
nonusability of others. These physical effects 
would be considerably more noticeable than 
conditions with Alternative 2, and would detract 
from the summer recreation experience. 

Dry years would increase the negative effects for 
all alternatives, particularly for Alternatives 4 
and 5. 

Brownlee 

Alternatives 2 through S involve July and 
September drafts of up to approximately 8 feet, as 
described in the NPPC Phase II Amendments, as 
long as the pool elevations remain at 2,067 feet in 
July. There are no elevation Constraints in 
September. The July release would occur during 
the primaty recreation season but recreational 
facilities would not be greatly affected and refill 
would be rapid. The alternative actions would have 
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a moderately negative aesthetic effect because pool 
elevations could be lowered 8 to 10 feet at a time 
of the year when the pool elevations have 
historically been high, usually within 8 feet of full 
pool. The July draft would be observed by more 
people because it would occur during the middle of 
summer. The 8-foot draft in September would be 
viewed by less people because visitation at 
Brownlee historically decreases significantly by the 
end of September. 

Grand Coulee/Lake Rooseven 

Drafts at Grand Coulee have historically ranged 
from 30 to 82 feet. By the end of July the pool is 
frequently full (elevation 1290) and typically 
remains within 2 feet of full pool through the end 
of September. The aesthetic effects of lowered 
pools are not great during the busy summer season 
of most years. Because most of the actions for 
most years would be within 2 feet of historical pool 
elevations, most of the actions would not create 
additional aesthetic effects at the project and most 
viewers would not notice a change in pool level or 
aesthetic quality. Increased drafts due to the 
proposed actions would occur in some years, but 
aesthetic effects would be limited because these 
would occur primarily in winter or spring. 

Ubby /Kootenai River 

Flow augmentation at significant volumes would 
occur at Libby approximately 1 in 5 years. During 
those years, winter-spring pool elevations would be 
higher than normal. As a result, visual effects 
resulting from typical deep drafts would be less 
than normal in the spring (although snow covers 
many of the visual effects associated with low pool 
elevations). Summer pool elevations would be 
expected to be near normal during augmentation 
years, so no additional visual impacts would be 
expected. Spring releases into the Kootenai River 
would typically be increased from a normal 4 kcfs 
to about 20 kcfs. The increase would result in a 
more active and powerful river, which would likely 
enhance viewer interest. 

Libby operations as modeled for Alternative 3 
would result in deeper winter-spring drafts in 18 
out of 50 years, with summer elevations remaining 
below normal in 10 years. In both cases, the effect 
of Alternative 3 would typically be to add 
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incrementally to the adverse appearance of an 
already lowered pool. In 3 of 50 years, however, 
Alternative 3 would result in July elevation 
decreases of 14 to 19 feet when the reservoir would 
othetWise be full. These conditions would be 
noticeable to summer visitors, but would not cause 
the degree of shoreline exposure that would be 
considered a major visual impact. 

Hungry Horse/Flathead River 

Hungry Horse reservoir elevation patterns varied 
considerably from existing conditions in the 
sensitivity analysis modeled as Alternative 3. 
Compared to Alternative 1 ,  April elevations would 
be up to 37 feet higher in 32 of the 50 water years. 
Adverse effects of the typical annual drafts would 
be reduced under those water conditions. 
However, April elevations would be lower in 16 of 
50 years, by margins of 6 to 1 12 feet. The adverse 
visual impacts of the typical drafts would be 
amplified in these cases. Moreover, lower 
elevations would persist through July in 10 of these 
years, creating moderate to significant visual 
impacts during the summer recreation season. 

Releases into the Flathead River would generally 
remain within historical ranges, so there would be 
little or no change in overall aesthetic qualities 
based on flows expected. 
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ENVIRONMENTAL EFFECTS 
OF AlTERNATIVES 4 

4.1 2 CULTURAL RESOURCES 

Alternative 

1.  Without-Project Conditions 
(No Action) 

2. 1992 Operations 

3. 1992 Operations with Libby/ 

Hungry Horse Sensitivity 

4. Modified 1992 Operations 

5. Modified 1992 Operations with 
Upper Snake Sensitivity 

4.12.1 Lower Columbia River 

Potential Impacts (Positive/ Adverse) 

• Adverse impacts from erosion, scouring, wet/dry cycles, 
slumping, vandalism, recreation, vehicular traffic, 
unchanged from present conditions. 

• Little change from no action alternative except for John 
Day. where holding the pool at lower elevation would 
expose a larger area to adverse impacts for a longer period 
of time. 

• Same as Alternative 2 for lower Snake and John Day 
projects. 

• Minor incremental impacts to Libby and Hungry Horse 
from somewhat deeper drafts in dry years; minimal change 
in most years. 

• Similar to Alternative 2. 

• Similar to Alternative 2 . 

4.12.2 Lower Snake River 

Under the no action alternative, sites at all of the 
study area projects would continue to be adversely 
affected, as they were during the baseline years of 
1985 to 1990, by both natural and human activities. 
Natural activities include erosion, scouring, wet/dry 
cycles, and slumping. Human activities include 
vandalism, recreation, and vehicular traffic, etc. 

Under the no action alternative, sites at all of the 
study area projects would continue to be adversely 
affected, as they were during the baseline years of 
1985 to 1990, by both natural and human activities. 
Natural activities include erosion, scouring, wet/dry 
cycles, slumping, etc. Human activities include 
vandalism, recreation, vehicular traffic, etc. 

There would be little change from the baseline level 
of impact under Alternative 2 and variations on that 
alternative except for John Day. Holding the John 
Day Pool at a lower elevation would result in a 
larger total site area being exposed to adverse 
impacts for a longer period. 

ACOE/2-12-93/0:17/03818A.2 

Holding reservoirs to lower pool elevations under 
the 1992 operations and its variations would result 
in a larger total site area being exposed to adverse 
impacts for a longer period. Pulsing would 
increase erosional impacts to sites. 

4.12.3 Dworshak and Brownlee 

Under the no action alternative, sites at all of the 
study area projects would continue to be adversely 
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affected, as they were during the baseline years of 
1985 to 1990, by both natural and human activities. 
Natural activities include erosion, scouring, wet/dry 
cycles, slumping, etc. Human activities include 
vandalism, recreation, vehicular traffic, etc. 

Holding reservoirs to lower pool elevations under 
Alternative 2 and its variations would result in a 
larger total site area being exposed to adverse 
impacts for a longer period of time. 

4.1 2.4 Grand Coulee 

The components of Alternatives 2 through 5 could 
involve Grand Coulee Dam in some years to 
aci:ommodate the flood shift or to augment flows. 
However, since the operation associated with the · flow augmentation would never draft below 1 ,220.2 
feet (12.2 feet above the historic springtime 
minimum operational elevation for Grand Coulee), 
it is anticipated that little or no additional effect 
would occur to cultural resources as a result of 
these modified operations. Existing impacts 
associated with the normal spring drawdown for 
flood and power operations (erosion, vandalism, 
recreational use, and off-road vehicle operation) 
would continue, but are not attributable to the 
proposed actions. The impacts from these normal 
operations are being addressed by BoR and BPA 
under other programs. These programs, to be 
implemented under a Memorandum of Agreement 
signed on October 27, 1991, will result in a 
reservoir-wide site inventory followed by site 
evaluation, excavation, or stabilization in 
accordance with a site management plan that will 
be approved by the Colville Confederated Tribes, 
the Spokane Tribe of Indians, the Washington State 
Historic Preservation Office (SHPO), and the 
Advisory Council on Historic Preservation. BoR 
will also continue the annual spring monitoring of 
sites that contain human burials. The only 
anticipated potential impact upon cultural resources 
at Lake Roosevelt from the modified operations to 
augment flows would occur when the reservoir was 
drafted earlier than normal to ensure room for the 
Dworshak flood control shift. Then, an 
incremental increase in ongoing effects could occur 
because of prolonged access to the sites by vandals 
or recreators, or from prolonged exposure to wind 
erosion. 
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4.1 2.5 Ubby 

Alternative 3 would result in additional draft in low 
flow years during most months. Increased drafts 
especially during the late spring, summer, and early 
fall would expose cultural resources to human 
access resulting in increased vandalism. 

Other impacts, though probably not significant, 
would accrue from increased erosion of the exposed 
shorelines. 

4.1 2.6 Hungry Horse 

Alternative 3 would result in additional draft in 
low-flow years during most months. Increased 
drafts especially during the late spring, summer, 
and early fall would expose cultural resources to 
human access resulting in increased vandalism. 
Other impacts, though probably not significant, 
would accrue from increased erosion of the exposed 
shorelines. 

4.1 2. 7 Cultural Resources Evaluation 

Proposed cultural resources actions will be 
coordinated with the State Historic Preservation 
Offices of Washington, Oregon, Idaho, and 
Montana, if necessary, along with the Advisory 
Council on Historic Preservation, appropriate 
Native American tribes, and other interested 
agencies and parties. Key components of the 
evaluation process will be the preparation of a 
comprehensive overview of all identified cultural 
resource sites located within the project area and 
development of a monitoring program for assessing 
project impacts to sites. This information will be 
used, in turn, to develop long-range management 
plans and strategies for project sites. 

4.1 2.8 Mitigation 

Mitigation requirements for project impacts to 
cultural resources may range from archival of field 
documentation to detailed data recovery and site 
stabiliDltion preservation plans. Potential 
vandalism of sites might be prevented by use of 
additional enforcement. There would be no 
constraint on when these actions could begin. 

ACOE/2-12-93/0:17/03818A.2 

• 

• 

• 



• 

• 

• 

4.1 3  SOCIOECONOMICS 

Alternative 

1. Without-Project Conditions 
(No Action) 

2. 1992 Operations 

3. 1992 Operations with Libby/ 
Hungry Horse Sensitivity 

4. Modified 1992 Operations 

5. Modified 1992 Operations with 
Upper Snake Sensitivity 

ENVIRONMENTAL EFFECTS 
OF At TERNATIVES 

Potential Impacts (Positive/Adverse) 

4 

• Normal use of project reservoirs for navigation, irrigation 
pumping, log transpon (Dworshak only), power generation, 
recreation, and municipal and industrial water supply, 
among other uses. 

• No increase in operating costs for navigation, irrigation, 
log transport, and water supply. 

• No identifiable employment and income effects from lost 
power generation. 

• Minimal change in expected recreation visits and 
associated employment and income effects, based on 
median conditions. Potential for larger visitation and 
economic effects in low-runoff years. 

• Same as Alternative 2 for John Day, lower Snake, 
Dworshak, Grand Coulee, and Brownlee. 

• Potential for minor recreation-related economic effects at 
Libby and Hungry Horse. Net value of displaced 
recreation expected at about $6,000, based on median 
conditions. Potential for larger visitation and economic 
effects in low-runoff years. 

• Nearly the same as Alternative 2, with potential displaced 
recreation valued at about $8,000, based on median 
conditions. Potential for larger visitation and economic 
effects in low-runoff years. 

• Uncenain, but greater potential for revenue decreases for 
recreation-related businesses 

• Essentially the same as Alternative 4. 

The potential socioeconomic impacts of the 
proposed actions were evaluated to determine 
whether the various river interests within the study 
area would be affected. Those interests of 
particular concern include transportation (navigation 
and log rafting), agriculture, recreation, water 
supply, and Native American fishing rights. The 
potential lowering of pools and flow augmentation 
measures would affect certain communities within 

the study area by somewhat reducing recreation 
activity; however, adverse impacts to navigation, 
log rafting, and irrigation would be minimal. The 
expected impacts and the related effects on 
employment are discussed in the following 
paragraphs. 
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4.1 3.1 Employment and Related 
Effects 

Potential employment and related economic effects 
are presented below for each resource. These 
assessments are based on results derived in the 
corresponding resource sections of the SEIS. The 
total impacts presented in the following paragraphs 
include both direct and indirect impacts. Direct 
impacts include employment, income, and 
production impacts associated with the affected 
industries in the study area. Indirect impacts occur 
as the direct impacts filter throughout related 
industries and the rest of the regional economy. 

Transportation 

Navigation. No significant quantifiable impacts to 
navigation within the study area would occur as a 
result of any of the alternatives under 
consideration. Because water levels would be 
maintained at MOP or higher throughout the system 
under each alternative, barge transportation would 
not be impeded. There are a few port facilities, 
however, that are experiencing loading restriction at 
MOP. Dredging activities at these facilities, which 
include two grain elevators at Almota, would 
apparently be required for operations to continue 
without loss at MOP. 

In addition, navigation interests are concerned 
about the possibility of future annual dredging that 
may be required as a result of the increased 
velocity of the flow augmentation program. There 
is also concern about the safety of tug and barge 
navigation in faster waters, particularly in the 
vicinity of Ice Harbor. 

Log Rafting. Potential impacts to the logging 
industry would be localized primarily in the region 
surrounding the Dworshak Project. Significant 
drawdowns at this site have the potential to restrict 
log rafting, which would require timber companies 
to convert to tnlck or rail to continue transporting 
timber. Log rafting, which occurs from mid-May 
through early September, is significantly less 
expensive than transportation by truck-according 
to Potlatch, rafting costs approximately $17.98 per 
thousand board feet less than trucking (see 
Section 4. 7). 
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Under Alternatives 2 and 4 (which include flow 
augmentation at Dworshak), month-end reservoir 
levels during June, July, and August would be 
greater than 1 ,589 and 1,577 in normal years and 
1 ,590 and 1 ,578 in dry years, respectively. 
Because the 2 main rafting dumps used by Potlatch 
have been extended to operate to elevation 1565, 
the impacts to log rafting would be insignificant 
during both normal and dry years. Because the 
alternative reservoir levels during June, July, and 
August are higher than the log dump elevation, no 
significant impacts to timber transport are 
anticipated. During May and September, however, 
log dump usage is generally constrained even under 
normal conditions. Potential impacts under 
Alternative 2 during these 2 months would not be 
significantly different from the no action 
alternative. Since virtually all of the rafting occurs 
in July, July, and August (¥proximately 90 
percent), no adverse impacts to log rafting are 
expected. 

Agriculture 

Irrigation would not be directly affected under any 
of the alternatives under consideration. The John 
Day Pool, which experiences problems with 
irrigation intakes near MOP, would be operated at 
minimum irrigation pool or higher. Other pools do 
not experience a problem with water intakes at 
MOP. However, production costs might be. 
increased slightly because of higher head and 
increased electricity costs. No significant adverse 
impacts to agriculture are expected. 

Recreation 

Recreational visitors using reservoirs engage in a 
number of activities including boating, fishing, 
swimming, sightseeing, camping and other uses, 
with most visitors participating in multiple 
activities. An unknown but presumably significant 
number of recreation-related jobs in the retail and 
services industries within the study area are 
supported by recreation activity occurring at project 
reservoirs. Reduced or discontinued use of 
facilities because of changed water levels could 
directly and indirectly affect employment. Direct 
employment impacts would occur at concessions 
and marinas located on the pools, campsites, and 
other private businesses directly adjacent to the 
pools. Indirect employment effects could occur at 
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lodging, restaurants, and other service 
establishments that depend partially on recreational 
users for business. 

The proposed flow augmentation alternatives could 
affect recreation use by decreasing the pool 
elevation, therefore decreasing the quality of the 
recreation experience. Users could respond to 
these changes in one of three ways: by 
discontinuing their recreation participation 
altogether, by shifting to another recreation8.1 

activity at the same site that is less affected by 
elevation changes, or by shifting their recreation 
use to another site. The first option would result in 
a net loss of recreation value to the region, while 
the second and third options contain some 
substitution effect that would offset direct pool 
level-related losses. Without an accurate 
assessment of how users would respond to pool 
elevation changes, a complete assessment of net 
economic impacts cannot be determined. As part 
of the SOR study, the Recreation and Economics 
Work Groups are studying these substitution 
effects. The SOR effort will include a survey of 
recreation users from throughout the region to 
estimate the impact of alternative reservoir 
operation strategies on recreation participation 
along the Columbia River and tributaries and to 
determine the economic values of those changes. 

As shown in Section 4. 10, the change in recreation 
use over the range of representative water 
conditions is expected to be small for all 
alternatives at all the reservoirs. Dworshak: is the 
only reservoir expected to be adversely affected by 
Alternative 4. Modeling results indicate that there 
would be no adverse net economic impacts to 
recreation at any other project-related recreation 
sites within the study area. 

Given the construction of the recreation models, 
these results are essentially impacts that are 
averaged over the range of water conditions. 
Decreases in visitation during a low-runoff year 
would likely be greater than the percentages 
indicated in Section 4. 10. 

Net Economic Impacts 

To estimate potential lost recreation benefits, the 
economic value of a recreation day was assumed to 
be $7 per activity day. This value is based on the 
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Water Resource Council's wPrinciples and 
Guidelinesw (as price level adjusted as reflected in 
the Corps' Economic Guidance Memo 93-1) 
determination of general recreation unit-day value 
of $2.30 to $6.92 in 1993. The maximum figure 
of $6.92 has been rounded to $7 for convenience. 

Estimated losses in recreation visitation and benefits 
for Alternatives 2 through 5 are presented in Table 
4. 13-1. Under Alternative 2, there would be an 
expected loss of 55 visitor-days and $385 in 
recreation value. (See Section 4. 10. 10 for 
interpretation of the 10 percent, 90 percent, and 
expected value results.) Under Alternative 3, the 
expected loss would be 880 visitor-days and $6, 160 
in recreation value. Alternative 4 could result in a 
loss of 1 , 122 visitor-days and $7,854 in recreation 
value. Expected Alternative 5 losses would be 967 
visitor-days and $6,769 in value. 

Review comments on the draft SEIS indicated 
widespread skepticism over the derivation and 
application of these recreation value figures. The 
original $5 per activity day was considered by some 
commentors to be an inadequately low unit day 
value. There was more widespread objection to the 
estimates of aggregate recreation losses (on the 
order of $5,000 or less) that resulted from 
multiplying the visitation changes by the unit day 
value. 

The Water Resource Council's unit day values are 
intended as measures of marginal changes in 
recreational value attributable to a project area, and 
not as measures of the total value of a day of 
recreation use. That is why the unit day value used 
in the SEIS is considerably less than many daily 
willingness-to-pay values reported in numerous 

. 
sources, including the 1992 OAIEIS. While the 
Water Resource Council figure is considered to be 
the most appropriate value for the marginal changes 
at issue, the maximum value in the range has been 
applied in the final SEIS and a higher figure has 
been used in the sensitivity portion of the cost
effectiveness analysis (see Section 5.2.2). 

The aggregate value losses are based on simple 
multiplication of the unit-day values and the 
estimated visitation losses. The unit-day value 
applied in the SEIS is consistent with policy 
direction to Federal agencies for net economic 
impact analysis. The visitation losses are the 
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Table 4.13-1. Dworshak visitation and net value impacts based on recreation model results. 

Change 
from 

Alternative 
1 Net Value of 

Probability Total Visitor Total Visitor (Visitor Visitation 
Alternatives Range Hours Days Days) Change at 

1 90% 8,078,708 336,613 0 $0 
Expected Value 7,254,734 302,281 0 $0 

10% 6,487,660 270,319 0 $0 

2 90% 8,025,942 334,414 -2, 199 
Expected Value 7,253,426 302,226 -55 -$15,393 ' 

10% 6,526,489 271 ,937 1,618 -$385 
.. 

$11 ,326 

3 90% 8,036,050 334,835 -1 ,777 
Expected Value 7,233,620 301,401 -880 -$12,439 

10% 6,502,914 270,955 636 -$6,160 
$4,452 

4 90% 8,003,465 333,478 -3, 135 
Expected Value 7,227,814 301, 159 -1, 122 -$21 ,946 

10% 6,485,914 270,246 -73 -$7,854 
$51 1  

5 90% 8,003,210 333,467 -3, 146 
Expected Value 7,231 ,536 301,314 -967 -$22,022 

10% 6,504,284 271,012 693 -$6,769 
$4,851 

a/ Calculated by multiplying change in visitor days by marginal unit day value of $7. See text for derivation 
and definition of unit value. 

expected value figures derived from the recreation 
models. As indicated previously, the visitation 
model results are averaged over the five 
representative water conditions. Aggregate value 
losses would be considerably larger, in relative 
terms, in low-runoff years. 

Regional Economic Impacts 

The estimates of aggregate recreation losses shown 
in Table 4. 13-1 represent marginal changes in value 
summed over all recreationists who would reduce 
their participation, and apply only to their 
individual losses of value. However, these figures 
were commonly misinterpreted as estimates of 
projected revenue losses to recreation-dependent 
businesses. Such revenue losses are determined by 
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the magnitude of shifts in visitation and 
recreationists' gross expenditure levels. This 
subject was discussed in detail in the 1992 OAIEIS, 
which assumed an average gross expenditure of $27 
per person per day. Applying this rate to the 
visitation changes shown in Table 4. 13-1 results in 
a maximum loss of about $30,000 in recreation
related expenditures, which applies to Alternative 
4. Again, this calculation is based on the expected 
(median) visitation values from the recreation 
models, which are averaged over the five 
representative water conditions. Expenditure or 
revenue losses would be considerably larger in low
runoff years, by an indeterminate amount. 
Revenue losses under these conditions might 
approach what business interests in the Dworshak 
area experienced during 1992, and reported 
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thoroughly in their comments on the draft SEIS 
(see Letter A21 in Appendix H.) 

Potential revenue and employment losses that local 
businesses might experience as a result of changes 
in recreation use are difficult to estimate. As 
discussed in Section 4. 10, the visitation and 
business activity losses experienced around 
Dworshak in 1992 are not indicative of typical 
conditions with the proposed actions. Nevertheless, 
a review of this information provides some 
perspective on the types of local socioeconomic 
impacts that might occur. 

In the summer of 1992, recreation facilities at or 
near Dworshak had fewer visitors. The Orofino 
Chamber of Commerce stated that Dworshak State 
Park saw its 1992 revenues fall by 20 percent and 
camping usage reduced by 25 percent from 1992 
levels. At the same time, other Idaho state parks in 
the vicinity experienced a 10 percent growth in 
usage and revenues. Tourist inquiries at nearby 
Clearwater fell by a similar 26 percent. Revenues 
or sales in 1992 were down from 1991 levels in 
businesses such as charters, marine supply and 
repair, sporting goods, grocery stores, restaurants; 
other retail outlets fell from between 10 to 25 
percent. Monthly sales reductions between 1992 
and 1991 reported by the Glenwood IGA were 
$22,655 in July and $25, 109 in August. Other 
businesses reported. declines in activity but could 
place no dollar value or percent reduction on the 
loss. 

Traffic counts taken by the Idaho Transportation 
Department on US 95 east of US 12 east near 
Lewiston (west of the Dworshak Dam) and on US 
12 at the junction of State Road 64 near Kamiah 
(east of the Dam) confirm that traffic decreased 
during summer 1992 (Idaho Transportation 
Department, Division of Highways, "Automatic 
Counter Volumes by Month, " November 24, 
1992). These counters track a very large share of 
the traffic entering the Dworshak area. The traffic 
station east of the dam near Kamiah reported 
annual daily traffic (ADT) reductions in August, 
September, and October of 1992 over previous 
year's levels. ADT in these months had been 
steadily increasing until this year. This was the 
first time that August ADT fell from that of the 
prior year since 1985. Last year's August ADT 
grew by 9 percent over 1990 levels. August ADT 
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west of the dam also declined from the previous 
year for the first time since 1985. 

In summary, changes in recreation use at Dworshak 
clearly had an adverse effect on the level of traffic 
and business activity in the Orofino area. The 
reports from local business representatives 
generally indicated they experienced revenue losses, 
but did not specifically identify employment effects 
resulting from the reduced business. Similar types 
of impacts could be expected in the future with the 
proposed action, particularly Alternative 4 or 5. 
However, the magnitude of such future impacts 
would probably be less in any given year largely 
because the water conditions in 1992 have a low 
probability of recurring soon. 

Cumulative Socioeconomic Impacts. A 
number of reviewers of the draft SEIS noted that 
the socioeconomic impacts described above are 
more likely to have a cumulative effect in the more 
rural, less developed portions of the study area in 
Idaho and Montana. Such comments were 
particularly frequent among people living near the 
Dworshak, Libby, and Hungry Horse projects. 
They pointed out that other recent economic 
dislocations, primarily in the timber industry, have 
created weaker local economies that are more 
vulnerable to further economic losses. 

The unemployment data presented in Section 2. 15 
tend to support this position. Counties such as 
Lincoln in Montana and Clearwater in Idaho have 
historically had higher unemployment than their 
respective states or the nation. Local economies 
such as these are generally less developed and 
diversified, and less able to recover from losses in 
a key economic sector. Recreation-related 
businesses are important in these local economies, 
indicating that socioeconomic impacts from the 
proposed actions may be felt disproportionately in 
the areas around the key storage projects. 

4.13.2 Water Supply 

Groundwater wells adjacent to the mainstem 
reservoirs could be affected by drawdowns during 
the summer period. For example, RZA-AGRA 
(1992), in a special study of the more than 2,000 
groundwater wells within 3 miles of John Day 
Reservoir, estimated that up to 100 wells might be 
affected by a drawdown to MOP (elevation 257) 
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and the approximate cost to modify 67 wells would 
be $663,000. This is based upon a study, with no 
field investigations, of only 600 wells. The 1992 
pool elevations of John Day were not held at the 
262.5-foot level for a long enough period to 
confirm whether problems will occur with the 
wells. Because of impacts to irrigation pumping, 
pool elevations were generally in the 263.5-foot to 
265-foot range. No complaints were received for 
impacts to wells. Major impacts are not expected 
under the alternatives, because operation to the 
262.5-feet elevation would not regularly occur. 
As a possible mitigation measure, monitoring 
groundwater changes in wells in that area should be 
considered during the lowered pool elevations. 

4.1 3.3 Native American Resource 
Uses 

For Native Americans fishing at usual and 
customary sites at tributary mouths, operation of 
John Day at 262.5 during fishing season could 
necessitate the moving of nets or switching to set 
lines as shallow areas become exposed. Build-up 
of deltaic bars at tributary mouths could block 
tributaries sufficiently that anadromous fish could 
not enter tributaries to spawn. This is most likely 
at Willow Creek, an Oregon tributary entering 
Lake Umatilla at RM 252.5. Willow Creek, 
however, does not currently support an anadromous 
fishery. Impacts to Native American fishers are 
expected to be minor at pool elevation of 262.5 as 
proposed under these alternatives. 
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4.1 4 PROJECT STRUCTURES 

Potential risks to the integrity of project structures, 
including dam embankments, stilling basins, 
navigation locks, levees, and railroad and highway 
embankments, were a significant concern in the 
1992 OAIEIS. This concern applied to the 1992 
options for reservoir drawdown to near spillway 
crest on the lower Snake River. Alternatives 2 
through 5 involve future operations that would be 
within the normal operating ranges for the 
respective projects. Consequently, there would be 
no increased risks to project structures . 
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5 . 0  PLAN SELECTION AND IMPLEMENTATION 

The objective of this section is  to describe the 
process of developing an operational plan for 1993 
and future years that will improve conditions for 
salmon in the Columbia River Basin. A 
determination on flow improvements will be based 
primarily on improved survival rates of juvenile 
salmon within the river system. 

5.1 EVALUATION CRITERIA 

Section 5 of i:he 1992 OAIEIS details the process 
by which the operational plan for 1992 was 
selected. Since the 1992 operational plan forms the 
basis for each of the action alternatives considered 
in this SEIS, the reader is referred to the 1992 
OA/EIS for a detailed discussion of the evaluation 
process. The alternatives selected for evaluation in 
this SEIS were determined to be implementable in 
1993 and future years, and to be within existing 
authorities. 

Criteria for evaluating the alternatives analyzed in 
this SEIS are (1) juvenile salmon survival rate, (2) 
cost-effectiveness, and (3) environmental effects. 
Cost-effectiveness will be analyzed in terms of 
relative costs to achieve improved juvenile salmon 
survival. Environmental effects, including potential 
benefits to upstream adult migrants, were assessed 
in detail in Section 4. 

Comments by Federal, State and local entities and 
the public on the draft SEIS have been considered 
by the cooperating agencies. The public had 45 
days to review this draft document and participate 
in public meetings on its content. From this 
overall process, an alternative that most closely 
meets regional salmon recovery objectives with 
acceptable costs and minimal environmental damage 
will be selected for the 1993 and beyond 
operational plan. 

It should be recognized that the alternative selected 
for implementation in 1993 and future years might 
require adjustment on an annual basis depending on 
hydrologic conditions and new information that may 
be developed. The Corps, BPA, BoR, and NMFS 
implemented a process in 1992 to monitor and 
evaluate the shaping of available water based on 
real-time flow and fish migration information 
throughout the fish passage season. This process 
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recognizes that flexibility is needed to optimize the 
release of available water to maximize the benefit 
to migrating wild Snake River stocks of sockeye, 
spring/summer chinook, and fall chinook salmon, 
and this process should not be constrained by fixing 
flows on a predetermined schedule. 

5.2 COMPARISON OF 
Al. TERNATIVES 

The range of potential actions available for interim 
flow improvement measures consists of various 
lower reservoir elevations and flow augmentation 
options, implemented either singly or in 
combination. Because the flow improvement 
measures that are feasible now are limited by the 
structural configuration of the system and the total 
amount of storage available, the SEIS evaluates in 
detail four action alternatives that incorporate a 
combination of lower reservoir elevations and flow 
augmentation measures involving multiple projects. 
The effects of these four alternatives are measured 
and compared against the no action alternative (the 
without-project condition), which is defined as the 
normal operation of the coordinated Columbia
Snake River System under the operating rules in 
effect from about 1985 through 1990. 

The data presented for comparison are a summary 
of information outlined in Section 4. For a 
complete description of the individual alternatives, 
refer to Section 3. The performance of all 
alternatives against the plan selection criteria is 
described below. 

5.2.1 Performance Against Survival 
Objectives 

The objective of the interim flow measures 
alternatives with respect to juvenile salmon is to 
improve downstream survival rates. The actions 
addressed in the 1992 OAIEIS were evaluated for 
their performance against the physical objective of 
increased river velocity, as measured by water 
particle travel time. This evaluation required a 
lengthy and complex, stepwise analysis to translate 
reduced water particle travel time into smolt travel 
time and subsequently smolt survival. In this SEIS, 
the effects of flow improvements on fish survival 
are analyzed through operation of the salmon life-
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cycle models. Each life-cycle model has an 
accompanying juvenile passage model. 

The key characteristics, input requirements and 
results produced by these models are described in 
more detail in Section 4.2 (and in the Biological 
Assessment that is included as an appendix to the 
final SEIS). Briefly, the models produce 
deterministic or probabilistic estimates of returning 
(adult) spawners, based on simulation of mortality 
factors in the respective life-cycle phases. 

Preliminary conclusions on the effect of each 
alternative on juvenile survival rates are discussed 
below. 

The results of the BPA juvenile fish passage model 
(CRiSP.O) show the proposed operations for 1993 
(Alternative 4), relative to a no action return to 
1990 baseline operations (Alternative 1), would 
increase the survival of spring/summer and fall 
chinook downstream migrants. Substantial 
additional survival improvements are estimated in 
the years 1993 and 1998 because of the phasing in 
of full benefits of measures to be implemented in 
1993 and additional ongoing actions currently 
planned through 1998, such as squawfi.sh 
management, bypass installations and 
improvements, and transportation from Lower 
Monumental Dam. 

The results of the BPA life-cycle model (SLCM) 
also show that the improvements in juvenile 
survival coupled with additional planned actions 
through 1998 affecting other life stages of chinook 
should result in significant gains in spring and fall 
chinook species populations. Improvements from 
these actions are more moderate for the summer 
chinook population. Both the spring and fall 
chinook show increasing population trends with 
1993 and future conditions. Summer chinook show 
population trends improving from the 1990 baseline 
conditions. However, the downward baseline trend 
improves only to a slightly increasing trend if low 
effectiveness of measures is assumed, and improves 
to a moderately increasing trend assuming high 
effectiveness of measures. No CRiSP or SLCM 
models were run for sockeye because all known 
stocks are currently in a captive-rearing program. 

The results of the NPPC juvenile fish passage 
model (PAM) also show survival increases for 
spring chinook associated with the proposed actions 
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in 1993. The NPPC SPM life-cycle model 
indicated a slight increase in trend in spring 
chinook adult escapement when all improvements 
considered were included in their model. Their 
model included possible actions such as minimal 
predator control and increased upstream survival, 
while rearing and spawning habitat improvements 
resulted in estimates of slight increases in spring 
chinook escapement over a 20-year model period. 
Only slightly increasing trends were apparent in 
these model runs when lower benefits were 
assumed for some of the possible future actions. 

The NPPC passage analyses and life-cycle analyses 
only modeled spring chinook and only included 
actions taking place in 1993, plus rearing and 
spawning habitat improvements. The increases in 
juvenile spring chinook survival from the NPPC 
(PAM) analysis are reasonably similar to the BPA 
(CRiSP) results for the proposed 1993 conditions 
relative to 1990 baseline conditions. The modeled 
conditions resulted in the relatively comparable 
increases in spring chinook juvenile relative passage 
survival of 7 percent (median) for the CRiSP 
Model and 8 percent (average) for the PAM. 
Absolute survival increases remained small, with 
both being about 1 to 2 percent. The BPA analysis 
also included a comparison of projected 1993 
conditions with the proposed action to no action 
(Alternative 1) conditions; these results indicated 
median relative increases of 4 percent for spring 
chinook, 4 percent for summer chinook, and -2 
percent for fall chinook. 

The results from the NPPC (SPM) life-cycle 
analysis and the BPA analysis for 1993 static 
conditions both show improvements in population 
trends relative to baseline conditions. When similar 
assumptions and actions are included in SLCM and 
SPM, the models show improvements relative to 
the baseline. While the relative changes in 
projected escapements are similar between the two 
analyses, the estimated adult escapement level for 
the SPM is greater than the projection for the 
SLCM for the same period. This is primarily a 
result of a lower initial baseline escapement 
projection for the SPM. 

Generally, the expected ·average or median 
downstream passage survival is similar between the 
two models, with the PAM having slightly higher 
survival values than CRiSP. The relative increase 
in survival over base conditions (Alternative 1) was 
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also similar, with increases in downstream survival 
ranging from 5 to 12 percent; these included the 
changes in both the system operation and/or other 
actions that may be taken in the system. Because 
the flow measures being evaluated in the SEIS 
primarily benefit downstream survival, the results 
of the passage models (CRiSP and PAM) are used 
to evaluate the alternatives. 

Developing a valid comparison of the results of 
life-cycle models is difficult because the two sets of 
models used different parameter values for some 
actions, and differed on what future actions should 
be included in their analysis. A parameter value of 
an action reflects how effective that action is to 
increasing survival. Although the coordinated 
review of the model analysis set some parameter 
values and critical assumptions common to both 
SLCM and SPM, other parameter values are 
different. 

The cooperating agencies recognized at the outset 
that there could be differences in the life-cycle 
model results because of the models' assumptions. 
The cooperating agencies are continuing to evaluate 
the similarities and differences in life-cycle models. 

The NPPC model results, which depict the effects 
of adding individual actions to the base case one at 
a time, suggest that some of the greatest 
enhancement to adult returns would be from 
improving the spawning and rearing habitat. Not 
until this component was added did the trend in 
returns begin to increase instead of decrease. 
Whether the level of increase in egg-to-smolt 
survival modeled is reasonable for future actions in 
the basin is not known at this time. 

Other factors are also considered in evaluating 
proposed flow improvements. For example, travel 
time changes can provide another perspective on 
flow improvements. Travel time reductions for 
nontransported yearling smolts originating in the 
Snake River are typically less than 1 to 2 days, 
which is usually less than a 10- percent reduction in 
total in-river travel time. 

later summer releases of water from the upper 
storage reservoirs could enhance upstream 
migration success of some fall chinook in the 
system, but the level of beneficial effects at this 
time is unknown. 
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Some loss of shallow water habitat for rearing, 
used primarily by fall chinook, could occur with 
operation of the Snake River pools and John Day 
Pool at lower elevations. The areas lost should be 
a small part of the total available shallow water 
habitat. 

The lowering of the water level has the potential to 
reduce water supply at the Umatilla Hatchery, 
possibly reducing full production potential or 
resulting in early release of some fish. 

5.2.2 Cost Effectiveness 

Typically, the Corps bases plan selection on the 
Federal objective established in the Water Resource 
Council's Economic and Environmental Principles 
for Water and Related lAnd Resources (February 3, 
1983). The Federal objective is  to select the plan 
that maximizes contributions to national economic 
development (NED) consistent with protecting the 
nation's environment. Contributions to NED are 
increases in the net value of the national output of 
goods and services, expressed in monetary terms. 
The evaluation of alternatives under this objective 
requires thorough assessment of all the costs and 
benefits associated with each alternative. 

The use of strict NED analysis is not considered 
appropriate when dealing with endangered and 
threatened species. Any attempt to assign a 
moneta.cy value to endangered fish, given current 
techniques, would not account for the full value to 
society. Furthermore, insufficient biological data 
are available to establish, with reasonable certainty, 
the numbers of returning adult fish. To somewhat 
limit the degree of uncertainty and to reflect the 
nature of the alternatives investigated in the SEIS, 
biological effectiveness was measured as the 
percentage change in juvenile survival. An 
evaluation tool used is cost effectiveness, calculated 
in terms of relative costs needed to achieve a given 
percentage change in juvenile survival. Ideally, the 
costs should be distributed to all the species that 
would benefit. The data needed to do this analysis 
are not available, so, the analysis uses the 
aggregate costs compared to limited estimates of 
spring chinook survival increases. The cost
effectiveness approach avoids the issue of assigning 
monetary values to endangered species by 
comparing alternatives to identify the least-cost way 
to increase survival. 
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Approach and Methods 

The obJective of the actions addressed in this 
analysis is the improvement of the survival rate for 
juvenile salmon migrating downstream. The fish . 
passage models discussed in Section 5.2. 1 produce 
results that can be used to identify the downstream 
survival rate, in percentage terms, for each stock 
and for a given set of input parameters. Therefore, 
the results of the passage models are used to 
evaluate alternatives. A thorough discussion of the 
modeling approach and the results achieved by the 
alternative actions can be found in Section 4.2. 

In determining the costs for this analysis, only the 
NED costs were considered. The costs include 
implementation costs and foregone benefits in terms 
of reduced output of project benefits from the 
current conditions. 

Total direct costs by alternative are then divided by 
the survival improvement to arrive at a measure of 
the cost per unit (percent) change in survival. This 
figure is calculated for each alternative, and then 
the alternatives are ranked according to cost
effectiveness. 

The cost-effectiveness analysis has several 
shortcomings and this was recognized when the 
process was used for plan selection. Primary 
obstacles are the uncertainty and level of precision 
in measuring both survival benefits and costs. The 
intent of the cost-effectiveness analysis was 
primarily to rank alternatives from the most cost
effective to the least, and to reject those alternatives 
that were clearly most costly for the improvement 
in survival. 

Survival Improvements 

Survival improvement data for the cost
effectiveness analysis were taken from the 
downstream passage components of the anadromous 
fish model analyses using spring chinook as an 
indicator. These results were summarized in 
Section 5.2. 1 and are indicated in the left-hand 
column of Table 5.2-1. The BPA analysis yielded 
a survival increase of 4 percent for spring chinook, 
relative to Alternative 1.  The NPPC analysis did 
not include the same comparisons to Alternative 1 
conditions. 

Costs of Alternatives 

The direct costs associated with the various options 
are presented in Table 5.2-1.  The costs are 
tabulated in the four categories of transportation, 
irrigation, recreation, and hydropower. A 
discussion of the assumptions made in evaluating 
these costs is presented in the following paragraphs. 
Impacts that would occur in other resource areas 
are not suitably quantifiable in monetary terms. 

Transportation. The impact analysis for the SEIS 
alternatives indicated that effects on navigation and 
log rafting would be minimal or nonexistent, so no 
direct costs to transportation have been estimated. 
A detailed discussion of transportation costs is 
presented in Section 4. 7. 

lnigation. The approach used to estimate costs to 
irrigation in the 1992 OAIEIS was to determine the 
loss of net farm income that would be caused by 
lost access to irrigation water. However, the 
impact analysis for the SEIS alternatives indicated 
that effects on irrigation would be minimal or 
nonexistent, so no direct costs to irrigation have 
been estimated. 

Recreation. Recreation displacement was based 
on the assumption that if the physical facilities were 
not usable (e.g. ,  a dry boat ramp), then the activity 
associated with that facility would be displaced to 
another reservoir or lost completely. No attempt 
was made to determine the reduction in quality of 
the recreation experience if the recreation activity 
continues, but with fewer attributes. Because of 
the lack of data or studies, the expected changes in 
visitation were not allocated to other recreation 
sites or activities. 

For the cost-effectiveness analysis, the economic 
value of recreation was assumed to be $7 per 
activity day. This value is taken from the Water 
Resources Council's wPrinciples and Guidelinesw 
(price level adjusted, as reflected in the Corps' 
Economic Guidance Memo 93-1) determination of 
general recreation unit-day values of $2.30 to $6.92 
in 1993. The maximum figure of $6.92 has been 
rounded to $7. 

The Water Resource Council's unit day values are 
intended as measures of marginal changes in 
recreational value attributable to a project area, and 
not as measures of the total value of a day of 
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Table 5.2-1. Cost effectiveness of alternatives. 

Alternative 

2 

3 

4 

5 

Percent increase 
in survival over 

no actiona/ 

0.00 

4 

4 

4 

4 

Transportation 

0.00 

0.00 

0.00 

0.00 

0.00 

Irrigation 

0.00 

0.00 

0.00 

0.00 

0.00 

• 

Direct Costs ($ millions) 

Recreation Power 

(low) (high) (low) (high) 

0.00 0.00 0.00 0.00 

0.00 0.001 63.00 90.00 

0.006 0.023 52.01 88.02 

0.008 0.029 66.01 93.03 

0.007 0.025 57.07 84.03 

Cost per 1 percent increase 
($ millions) in survivalbl 

Total 

(low) (high) (low) (high) 

0.00 0.00 0.00 0.00 

63 .00 90.00 15.75 22.5 

52.01 88.02 13.0 22.01 

66.01 93 .03 16.5 23.26 

57.07 84.03 14.27 21 .01 

a/ Percentages indicated here are the median relative increase for spring chinook from the BPA CRiSP Model analysis. Comparing Alternative 1 to Alternative 4 with 
1993 conditions, corresponding figures for NPPC analysis would be approximately 6 to 9 percent for spring chinook, the only stock included in the NPPC analysis. 

b/ The results represent a comparison of wide ranges of costs and cannot be considered linear. That is, one cannot assume that doubling costs would double survival. 
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recreation use. 'That is why the unit day value used 
in the SEIS is considerably less than many daily 
willingness-to-pay values reported in numerous 
sources, including the 1992 OA/EIS. While the 
Water Resource Council figure is considered to be 
the most appropriate value for the marginal changes 
at issue, the maximum value in the range has been 
applied in the final SEIS and a higher figure has 
been used in the sensitivity portion of the cost
effectiveness analysis (see Section 5.2.2). A higher 
unit-day value for recreation was used for 
sensitivity analysis. Based on information 
presented in the 1992 OAIEIS, the value of $26 per 
day was applied in this case. 

Hydropower. The impacts to power are 
summarized in three categories: loss in capacity, 
loss in firm energy, and loss in non-firm energy. 
The capacity impacts are often minor because the 
Northwest power system is considered to have 
capacity swplus except in certain situations. 
Significant impacts to capacity would occur with 
any of the action alternatives; however, major 
economic costs would occur in 1993 and 
subsequent years only if the capacity swplus is 
exceeded. For this reason, the SEIS valued 
estimated capacity losses for the first 1 ,000 MW in 
May and June at zero. Losses of 1 ,000 to 3,000 
MW in May and June, and the first 3,000 MW in 
all other months, were valued at $4/kW /month. 

Firm energy impacts are determined by losses in 
the FELCC, which is the level of energy the power 
system can generate in the worst historical water 
condition. The FELCC is an assured amount of 
energy and carries a higher value than the nonfirm 
energy. The SEIS valued losses of FELCC at 35 
mills/kWh, which is reflective of what BPA is 
currently paying for firm energy resources that it 
will acquire for the long term. 

The nonfirm energy is sold over a wide range of 
values based on market conditions at the time of 
sales. The availability of nonfirm energy reduces 
the need for generation of energy with more costly 
generation resources. The value of this 
displacement represents the NED value. A range 
of valries were used to account for the variations in 
purchases at different times of the year and the 
range of possible nonfirm losses. 
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Comparative Evaluation of Alternatives. 

The last four columns in Table 5.2-1 present the 
range of total direct costs by alternative and the 
costs per 1 percent increase in survival. The total 
direct costs range from $52 to $88 million for the 
operation with Libby /Hungry Horse sensitivity 
(Alternative 3) to $66 to $93 million for the 
modified 1992 operations (Alternative 4). The cost 
of power losses accounts for virtually all of the 
total direct costs. In cost-effectiveness terms, these 
two alternatives range from a minimum of about 
$13.0 to $23.3 million per one percent change in 
survival. As can be seen from Table 5.2-1, there 
is a great deal of overlap in the ranges of costs per 
unit change in survival. The overlaps and wide 
ranges of results reflect the uncertainty inherent in 
the fish survival models and power impact analysis. 
None of the alternatives clearly demonstrate an 

.advantage or disadvantage from this cost 
effectiveness analysis. 

Generally, a sensitivity analysis is performed to 
define the range of values that the direct costs may 
take depending on different possible conditions not 
related to the proposed alternativeS. However, 
because there were no transportation or irrigation 
impacts expected, a sensitivity analysis for these 
resources would be irrelevant For hydropower 
and recreation, the range of possible direct costs 
are included in the cost-effectiveness analysis 
disc� in the previous section and presented in 
Table 5.2-1. 

5.2.3 Environmental Effects of 
Alternatives 

The results of the environmental evaluation reflect 
expected impacts to an extensive and complex 
water resources system that is managed for a 
variety of uses, including conservation of fishery 
resources. The following material is an abbreviated 
summary of those impacts, as presented in detail in 
Section 4 of the SEIS. The objective of this 
summary is to aggregate the details of the 
evaluation with respect to each alternative and 
present broad conclusions that focus on the most 
significant environmental impact issues. Table 
5.2-2 has been prepared to facilitate comparison of 
the environmental effects of the alternatives. 

A key conclusion of the comparison of 
environmental effects is that there would be little 
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difference in impact among the alternatives. 
Because the components of Alternatives 2 through S 
are the same with respect to operation of the lower 
Columbia and Snake River projects and Columbia 
River flow augmentation, there is no variation in 
effects from these actions. Impacts among 
alternatives would vary somewhat with respect to 
Snake River flow augmentation. Alternatives 4 and 
S would typically involve slightly deeper drafts at 
Dworshak than with Alternatives 2 and 3, and 
therefore would have somewhat greater effects on 
resident fish, recreation, aesthetics, and cultural 
resources. 

Overall, the effects of the proposed action on 
resources other than anadromous fish can be 
summarized as follows: 

• Minor to insignificant decreases in water 
temperatures at times in the Clearwater River 
below Dworshak and in Lower Granite Reservoir 

• Some long-term net benefits expected for resident 
fish in the mainstem reservoirs; adverse effects 
on resident fish populations in the storage 
reservoirs 

• Some stresses or losses of shallow water habitat, 
wetland, riparian habitat, waterfowl, and 
forbearers at John Day; minimal terrestrial 
impacts elsewhere in the system 

• Insignificant increases in blowing dust during 
some periods of the year, particularly near the 
storage reservoirs 

• Capacity, firm energy, and nonfirm energy losses 
to the power system, with total estimated power 
costs ranging from $63 to $90 million for 
Alternative 2 to $66 to $93 million for 
Alternative 4 

• Limited utility of some recreational facilities at 
mainstem and storage projects during some 
months, but minimal or minor projected impacts 
(some positive, some negative) in recreation 
usage in most years. Low probability of 
significant seasonal decreases in use depending 
on water conditions, particularly at Dworshak. 
Initial and long-term adverse effects on fishing 
and boating on Lake Roosevelt could occur 
depending UJ)on annual decision for storing flow 
augmentation water. 
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• Minor incremental aesthetic effects from 
increases in reservoir shoreline exposure, 
primarily at John Day and Dworshak 

• Minor increase in potential damage to cultural 
resources from somewhat deeper drafts and 
increased exposure 

• Minimal to no effects on transportation, utilities, 
agriculture, socioeconomics, and project 
structures. 

From an ecosystem perspective, the environmental 
analysis illustrates the resource balancing that must 
be considered in evaluating a plan of action. The 
proposed actions would generally improve flows in 
the lower reaches of the river system, and would 
primarily benefit anadromous fish. Most of the 
adverse impacts of these actions would occur in the 
upper reaches of the system, at and near the storage 
reservoirs, and would primarily affect resident fish 
and recreation resources. The tradeoffs involved 
with actions to benefit one type of resource should 
be recognized in the decision process. 

5.3 PREFERRED AlTERNATIVE 

The estimates of percent increase in survival and 
cost-effectiveness show that all alternatives achieve 
similar biological results with similar costs. 
However, Alternative 4 provides flexibility to shift 
the timing of flow augmentation to assist either 
wild juvenile or adult fall chinook migration in late 
summer and early fall. NMFS indicated in their 
1992 Biological Opinion that additional summer 
flow augmentation should decrease mortality of 
juvenile wild fall chinook. Based on the best 
available scientific data, the Corps and the 
cooperating agencies believe that Alternative 4, 
with the flexibility to shift the timing of flow 
augmentation in the period of July through 
September, is the alternative that will provide the 
best survival of the four alternatives. Comparison 
of the environmental impacts of the four action 
alternatives indicates that the impacts at the lower 
Snake River and John Day projects are identical, 
and differences at the storage projects are minimal. 

Based on an analysis of survival rates, 
cost-effectiveness, and environmental effects, the 
Corps and the cooperating agencies have identified 
Alternative 4 as the preferred alternative for the 
interim flow measures operational plan. 
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This plan will be implemented subject to the 
outcome of consultation with NMFS under Section 
7 of the ESA. Alternative 4 would also be 
implemented in years beyond 1993, although 
specific elements may need to be modified annually 
based on new information and year-to-year water 
conditions. The Corps, BPA, and BoR expect to 
consult with NMFS and FWS (where applicable) 
regarding operating plans on an annual basis. The 
outcome of ongoing regional processes (such as the 
NMFS Recove:ry Plan, the SCS, and the SOR) may 
modify proposed actions in the future and require 
additional NEP A coverage. Operating plans for 
1993 and future years that incorporate the actions 
addressed in this SEIS will be documented in 
respective Records of Decision by the Corps, BPA, 
and BoR. 
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Table S-1. Environmental comparison of alternatives. 

Resoun:e/ 
Issue · 

WATER 
QUALITY 

Without Project 
(No Action) 

• Continued high 
total dissolved gas 
levels during spring 
and summer flSb. spill 
periods. 
• Insignificant 
changes in tempera
tures, turbidity, and 
other parameters. 
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1992 
Operations 

Lower Snake/ 
Columbia, Grand 
Coulee, Libby 
• Insignificant 
changes in gas 
saturation levels 
(continued high total 
dissolved gas during 
spring spills), 
temperatures, 
turbidity, and other 
parameters. 
• No cumulative 
impacts because of 
daily and seasonal 
variations. 

Dworshak 
• Water temperatures 
expected to decrease 
below Dworshak 
Dam, particularly in 
Clearwater and lower 
Snake rivers above 
Lower Granite, with 
larger reductions 
occurring from greater 
flow releases. 
• Slight potential 
elevation of gas levels 
in mainstem Snake 
River below dams. 
• Greater difference 
in thermal profiles, at 
least at Lower Granite, 
with significant 
Dworshak releases. 

Brownlee 
• Chemical water 
quality and tempera
ture of lower Snake 
potentially degraded 
by flow augmentation 
from Brownlee • 

1992 Operations 
with Libby/ 

Hungry Horse 
Sensitivity 

• Same as 
Alternative 2 
• Potentially lower 
temperatures in 
reaches of the 
Kootenai and 
Flathead rivers in 
low-water years. 

PLAN SELECTION AND 
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Modified 
1992 

Operations 

• Same as 
Alternative 2 

Modified 1992 
Operations with 

Upper Snake 
Sensitivity 

• Same as 
Alternative 2 
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Table 5-1 (continued). Environmental comparison of alternatives. 

Resource/ 
Issue 

ANADROMOUS 
FisH 

5-1 0 

Without Project 
(No Action) 

• The range of 
increase in juvenile 
downstream passage 
survival for Snake 
River stocks, relative 
to conditions occur
ring in 1990 to 1998, depends on the model 
used. 
• CRiSP Results 
- Relative survival 
would increase prior 
to 1998 improvements 
by 3, 4, and 31 percent 
for spring, summer, 
and fall chinook. 
respectively, because 
of actions such as 
predator control, 
harvest management, 
and additional screens 
at Lower Monumental. 
- Additional increases 
after 1998 from other 
actions (increased 
transport, improved 
screens. increased 
predator control). 
• SLCM Results 
- No action condi
tions not modeled for 
adult escapement 
• PAM Results 
- NPPC modeled 
1990 conditions as 
Alternative 1 without 
incorporating any 
nonflow actions. 
Therefore, the PAM 
results do not reflect 
any future without
project improvement 
in juvenile survival 
rates. 

• SPM Results 
- No action condition 
not modeled for adult 
escapement. 

1992 
Operations 

• CRiSP Results 
- Downstream 
survival resulting from 
operations changes 
only will increase 
relative survival 
slightly for most 
stoCks prior to 1998 
with median relative 
survival increases of 
4, 4, and -2 percent 
over without-project 
conditions, respec
tively, for spring, 
summer, and fall 
chinook. 
- Total relative 
median survival from 
the 1990 base case for 
1993 conditions is 
estimated at 7' 8, and 
28 percent for the 
same stocks. 
- By 1998, the total 
median increase in 
relative passage 
survival (including the 
increase of all 
activities, not just 
operational changes) 
is 12, 15, and 77 
percent for spring, 
summer, and fall 
chinook, respectively. 
- Changes in percent 
survival would be 
higher during low 
flow years. 
- Sockeye were not 
modeled, but down
stream survival 
changes should be 
similar to spring 
chinook. 

1992 Operations 
with Libby/ 

Hungcy Horse 
Sensitivity 

• Similar to 
Alternative 2. 

• 

Modified 
1992 

Operations 

• Similar to 
Alternative 2. 

Modified 1992 
Operations with 

Upper Snake 
Sensitivity 

• Similar to 
Alternative 2. 
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Table 5-1 (continued). Environmental comparison of alternatives. 

Resource/ 
Issue 

ANADROMOUS 
FisH 
(continued) 

Without Project 
(No Action) 

ACOFJ2-1 1-93/18:56/03819A 

1992 
Operations 

• PAM Results 
(spring chinook) 
- For 1993 opera
tional and 
nonoperational 
conditions, relative 
increased survival 
over 1990 conditions 
without estimated 
benefits of predator 
control are 6% (50 
year average) and 9% 
(S lowest-flow-year 
average); with 
predator control 
included, benefits are 
9% (50 year average) 
and 13% (S-lowest
flow year average). 
- For operational and 
nonoperational 
cmditions beyond 
1993, relative inaeased survival 
over 1990 conditions 
without estimated 
"low" benefits of 
predator contrOl and 
other factors are 12% 
(50 year average) and 
19% (S lowest-flow
year average); with 
estimated "high" 
benefits of predator 
control and other 
factors, they are 20% 
(50 year average) and 
30% (S lowest-flow
year average). 
• FLUSH Results 
- Spring chinook 
average relative increased survival 
over baseline (19TI-
1988 conditions) 
from1S to 32% 
depending on which of 
4 transport models, 3 
predation reduction 

1992 Operations 
with Libby/ 

Huu.gry Horse 
Sensitivity 

Modified 
1992 

Operations 

Modified 1992 
Operations with 

Upper Snake 
Sensitivity 

5-1 1 



5 PLAN SELECTION AND 
IMPLEMENTATION 

Table 5-1 (continued). Environmental comparison of alternatives. 

Resource/ 
Issue 

ANADROMOUS 
FisH 
(continued) 

5-12 

Without Project 
(No Action) 

1992 
Operations 

level assumptions, and 
implemented or 
planned conditions 
were assumed 
- Fall chinook 
average relative 
increased survival 
over baseline (1981-
1989 conditions) from 
-11 to 64% (TRR 
0.5:1), 3 to 71% (TRR 
1:1), and 29 to 92% 
(TRR 2:1) each with 3 
levels of predator 
control reducti�. 
15% and 25%. 
• SCLM Results 
(estimated median 

. adult escapement 
change in 40 years, 
based on moderate 
effectiveness of all 
improvements over 
1990 base case 
condition) 
- Spring, summer and 
fall chinook increase 
3,000 to 14,000, 1,200 
to 6.000, and 300 to 
5,200, respectively. 
- The estimated 
probability, over a 40-
year period, of 
escapement falling 
below 1,000 for 
spring, 500 for 
summer, and 250 for 
fall chinook, depend
ing on expected level 
of effectiveness of 
actions (low to high) 
is 16 to 3%, 15% to 
<1%, and <1% to 
<1 %, respectively. 
- The estimated 
projection of signifi
cant decreasing future 
escapement ttends is 
less than 12%, with 
most less than 4%, for 

1992 Operations 
with Libby/ 

Hungry Horse 
Sensitivity 

Modified 
1992 

Operations 

• 

Modified 1992 
Operations with 

Upper Snake 
Sensitivity 

• 

• 

ACOEI2-ll-93/18:56/03819A 



• 

• 

• 

Table 5-1 (continued). Environmental comparison of alternatives. 

Resource/ 
Issue 

ANADROMOUS 
FisH 
(continued) 

Without Project 
(No Action) 

ACOEJ2-11-93/18:56/03819A 

1992 
Operations 

spring, summer and 
fall chinook ova- the 
range of assumed 
effectiveness of future 
actions. 
• SPM Results(spring 
chinook) 
- Median escapement 
based on conditions 
beyond 1993 show 
slight increase from 
about 8,500 to 12,000 
(without estimated 
benefits of predator 
control, adult passage, 
and habitat improve
ments); 8,500 to 
19,000 (with these 
benefits included) 
ovec a modeled 20-
year period 
• ELCM Results 
- Estimated Marsh 
Creek spring chinook 
escapement through 
year 2020 estimated to 
remain relatively flat 
with any of the 
proposed actions and 
assumed conditions 
(considecing 10% 
reduction in predation, 
planned and imple
mented actions, and 4 
different transport 
benefit models), with 
average escapement 
remaining from about 
20 to 40% of the 
agency-defined 
maximum sustainable 
production goals. 
Increased escapement 
ovec continued 
baseline conditions for 
8 different alternative 
analysis avecaged 27 
to 67% higher 
escapement by the 
2016 to 2020 period. 

1992 Operations 
with Libby/ 

Hungry Horse 
Sensitivity 

PLAN SELECTION AND 
IMPLEMENTATION 5 

Modified 
1992 

Operations 

Modified 1992 
Operations with 

Upper Snake 
Sensitivity 

5-13 



5 PLAN SELECTION AND 
IMPLEMENTATION 

Table S-i (continued). Environmental comparison of alternatives. 

Resource/ 
Issue 

ANADROMOUS 
FisH 
(continued) 

5-1 4 

Without Project 
(No Action) 

1992 
Operations 

- Estimated fall 
chinook escapement 
through 2010 de
creased or slightly 
increased from the 
1989 to 1991 escape
ment depending on 
estimated predation 
reduction (0,15 or 
25%) and TRR ratio 
(0.5:1, 1 :1 ,  or 2:1). 
Four of 9 combina
tions slightly increase 
from 150 (1989 to 
1991 average escape
ment) up to 264 to 489 
by the years 2007 to 
2010. Three of the 4 
increased values 
assumed a 25% 
reduction in predation; 
the other, 15% 
predation reduction 
with TRR of 2:1 .  The 
5 decreasing trend 
estimates had lower 
asswned predation 
reduction effective
ness and TRR ratios. 
Future escapement 
decreased for ail 
assumed combination 
middle TRR (1:1), and 
predation reduction 
(15%) with NPPC 
recommended fall 
chinook harvest rate 
schedule changes. 
• Water particle travel 
time reduction could 
be as high as 7 days or 
a 20 percent reduction 
at low flow or 2 days 
at high flow. Most 
often, even in low 
flow years. reduction 
would be less than 
half this amount. 

1992 Operations 
with Libby/ 

Hungry Horse 
Sensitivity 

Modified 
1992 

Operations 

• 

Modified 1992 
Operations with 

Upper Snake 
Sensitivity 

• 

• 

ACOEI2-ll-93/18:S6/03819A 



--------- -- ------

• 
Table 5-1 (continued). Environmental comparison of alternatives. 

• 

• 

Resource/ 
Issue 

ANADROMOUS 
FisH 
(continued) 

Without Project 
(No Action) 

ACOEI2-ll-93/18:56/03819A 

1992 
Operations 

• Estimated smolt 
travel time reduction 
could be as grat as 10 
days for short periods 
of low flow. How
ever, under the lowest 
(10%) seasonal flow 
conditions, average 
reduction in smolt 
travel time would be 
about 1 to 2 days from 
Lower Granite Dam to 
BmmeviUe Dam. 
• Benefits would also 
occur for other stocks 
in both the middle and 
upper ColwnbiL 
• Minor loss of 
subyearling shallow 
water rearing habitat 
in Snake River and 
Jolm Day pools. 
• Benefits to resident 
fish may lead to 
increased predation on 
anadromous fish. 

1992 Operations 
with Libby/ 

Hungry Horse 
Sensitivity 

PLAN SELECTION AND 
IMPLEMENTATION 5 

Modified 
1992 

Operations 

Modified 1992 
Operations with 

Upper Snake 
Sensitivity 

5-15 



5 PLAN SELECTION AND 
IMPLEMENTATION 

Table 5-1 (continued). Environmental comparison of alternatives. 

Resource/ 
Issue 

REsiDENT FisH 
AND AQUATIC 
EcOLOGY 

5-1 6 

Without Project 
(No Action) 

• Stabilized condi
tions relative to 1992 
conditions at Lower 
Granite and Little 
Goose reservoirs will 
enhance recovery of 
impacted resident fiSh 
populations. 
• Return to normal 
opentions would have 
modest effect on 
Dworshak Reservoir 
fish populations 
which benefited from 
1992 conditions. 
• Insignificant change 
in resident fish 
populations at other 
reservoirs. . 

1992 
Operations 

John Day 
• Reduction of 
resident fiSh popula
tions in culverted 
backwaters with 
culverts above 
elevatim 2625 (not 
all culverted backwa
ters). The extent of 
this reduction is not · 

known, but is not 
expected to be 
substantial since this is 
similar to 1992 
opentions. 
• Reduced viable 
spawning habitat. 
possible lmg-tenn 
changes in species 
composition. 
• Possible, but 
unlikely long-term 
benefits to resident 
fiSh. 

Lower Snake 
• Probable enhanced 
egg survival offsetting 
reduced spawning area 
• Possible reduced 
benthic production in 
Little Goose Reser
voir. 

Dworshak 
• Effects highly 
dependent on basin 
runoff patterns, could 
be very positive or 
could cause significant 
reductions in fiSh 
populations. 

Brownlee 
• Some reduction in 
spawning and feeding 
success and reduced 
fiSh production. 

1992 Operations 
with Libby/ 

Hungry Horse 
Sensitivity 

• Same u 
Alternative 2 
except as follows: 

Ubby 
• Decreased 
growth and 
productivity of fiSh 
in reservoir during 
low-water years. 

Hungry Horse 
• Potential for 
decreased growth 
and productivity of 
fiSh in Flathead 
River in some 
years. 
• Potential for 
decreased produc
tivity of fiSh in 
reservoir during 
low-water years. 
• Possible minor 
benefit to spawning 
bull trouL 

Modified 
1992 

Operations 

• Same as 
Alternative 2 
except as follows: 

Grand Coulee 
• Potential for 
increased entrain
ment of fiSh 
during certain 
moderate-water 
years. 
• Reduced 
plankton produc
tion and feeding 
success in low-to
moderate water 
years. 

• 

Modified 1992 
Operations with 

Upper Snake 
Sensitivity 

• Similar to 
Alternative 4. 

• 

• 

ACOFJ2-l l-93/18:56/03819A 



• 

• 

• 

Table 5-1 (continued). Environmental comparison of alternatives. 

Resource/ 
Issue 

REsmENT �H 
AND AQUATIC 
EcOLOGY 
(continued) 

Without Project 
(No Action) 

ACOEI2-ll-93/18:S6/03819A 

1992 
Operations 

Grand Coulee 
• Increased entrain· 
ment of flSh, delayed 
zooplankton produc
tion, reduced repro
ductive success at 
Lake Roosevelt, 
particularly under 
certain runoff and 
operating conditions. 

Libby 
• Increased early 
summez productivity 
at Lake Koocanusa. 

1992 Operations 
with Libby/ 

Hungry Horse 
Sensitivity 

PLAN SELECTION AND 
IMPLEMENTATION 5 

Modified 
1992 

Operations 

Modified 1992 
Operations with 

Upper Snake 
Sensitivity 

5-17 



5 PLAN SELECTION AND 
IMPLEMENTATION 

Table 5-1 (continued). Environmental comparison of alternatives. 

Resource/ 
Issue 

TElUtESTIUAL 
EcOLOGY 

5-1 8 

Without Project 
(No Action) 

• Minimal impacts 
expected overall. 
Some loss of shore
bird nesting habitat 
which developed at 
John Day during 1992 
pool lowering, but 
stabilization of goose 
nesting habitat 
impacted by 1992 
drawdown test at 
Lower Granite and 
Little Goose. 

1992 
Operations 

Lower Columbia 
• Impacts at John Day 
to sballow-water 
habitat, riparian 
communities, wetland 
development, 
waterfowl nesting, and 
furbearers. 
• Cumulative impacts 
to terrestrial resources 
mainly in habitat loss 
for most plant and 
wildlife species in 
project area. 

Lower Snake 
• Minimal and 
potentially beneficial, 
immediate impacts to 
aquatic plants and 
invertebrates. riparian 
communities, 
wetlands, and wildlife. 
• Cumulative impacts 
to terrestrial resources 
mainly in habitat loss 
for some plant and 
wildlife species in 
project area and 
increased livestock 
damage to riparian 
areas. 

Dworshak 
• Minimal impacts 
expected for most 
resources; potential 
for elk losses in winter 
under certain ice and 
snow conditions. 

Brownlee 
• Minimal impacts 
expected for most 
resources; potential 
reduction in fish prey 
availability for bald 
eagles. 

1992 Operations 
with Libby/ 

Hungry Horse 
Sensitivity · 

• Similar to 
Alternative 2; 
minimal incremen
tal effects for most 
resources at libby 
and Hungry Horse; 
potential reduction 
in fish prey 
availability for bald 
eagles. 

Modified 
1992 

Operations 

• Similar to 
Alternative 2 

• 

Modified 1992 
Operations with 

Upper Snake 
Sensitivity 

• Same as 
Alternative 4. 

• 

• 

ACOE/2-1 1-93/18:56/03819A 



• 

• 

• 

PLAN SELECTION AND 
I MPLEMENTATION 5 

Table 5-1 (continued). Environmental comparison of alternatives. 

Resource/ 
Issue 

TEilRESTRIAL 
EcOLOGY 
(continued) 

GEOLOGY AND 
SoiLS 

Without Project 
(No Action) 

• Minimal impacts on 
mainstem reservoirs. 
• Continued moderate 
shoreline erosion and 
moderate landslide 
activity on storage 
reservoirs. 

ACOEI2-ll-93/18:56/03819A 

1992 
Operations 

Grand Coulee 
• Minimal impacts 
expected for most 
resources; potential 
reduction in fish prey 
availability for bald 
eagles . 

Lower Snake/ 
Columbia 
• Minimal increase· in 
landslide activity. 
• Minimal shoreline 
erosion of beaches, 
recreation facilities, 
roads, and railroad 
grades. 

Dworshak, 
Brownlee, Grand 
Coulee 
• Moderate increase 
in erosion and 
sedimentation. 

Libby 
• Minor increase in 
landside activity; 
minor increase in 
erosion and sedimen
tation. 

1992 Operations 
with Libby/ 

Hungry Horse 
Sensitivity 

• Minor increases 
in shoreline 
erosion, slope 
instability, 
stream bank 
erosion, and 
sedimentation at 
Hungry Horse; 
moderate increase 
at Libby. 
• Slight increase in 
erosion down
stream from Libby 
and Hungry Horse 
dams in low-water 
years. 

Modified 
1992 

Operations 

• Same as 
Alternative 2 
except minor 
increase in erosion 
and sedimentation 
at Dworshak. 
• Minor increase 
in erosion and 
landslide activity 
along Brownlee 
Reservoir. 

Modified 1992 
Operations with 

Upper Snake · 
Sensitivity 

• Similar to 
Alternative 4. 

5-1 9 



5 PLAN SELECTION AND 
IMPLEMENTATION 

Table 5-1 (continued). Environmental comparison of alternatives. 

Resource/ 
Issue 

AIR. QUALITY 

5-20 

Without Project 
(No Action) 

• Least amount of 
exposed sediments that are subject to wind 
erosion. Lowest air 
quality impact 
Resident complaints 
over existing blowing 
dust incidence, 
particularly at Libby 
and Grand Coulee. 

1992 
Operations 

John Day, Lower 
Snake 
• Increased exposure 
(in area and duration) 
of sediments likely to 
result in insignificant 
increase in fugitive 
dust and potential 
odors during sunnner. 

Dworsbak, 
Brownlee, Grand 
Coulee, Libby 
• Apparent insignifi
cant increase in 
exposed sediments in 
sunnner, little change 
in dust generation. 
• Decreased sediment 
exposure and potential 
for windblown dust in 
late winter to early 
spring in flow 
augmentation years. 
• No additional dust 
generation at 
Brownlee, Grand 
Coulee, and Hungry 
Horse. Minor 
decrease in dust 
generation at Libby in 
low-runoff years. 

Hungry Horse 
• No change from 
Alternative 1. 

1992 Operations 
with Libby/ 

Hungry Horse 
Sensitivity 

John Day, Lower 
Snake, Dworsbak, 
Brownlee, Grand 
Coulee 
• Same as 
Alternative 2 

Libby 
• Same as 
Alternative 2 in 
most years. 
Increased sediment 
exposure and dust 
generation in late 
winter-early spring 
and more frequent 
moderate exposure 
in summer in low
runoff years. 

Hungry Horse 
• Decreased 
winter-spring 
exposure and dust 
in 2 of 3 years, 
increase in 
remaining years. 

Modified 
1992 

Operations 

• Same as 
Alternative 2, 
except at 
Dworsbak. 
• Minor increase 
in sediment 
exposure and dust 
generation in flow 
augmentation 
years. 

Modified 1992 
Operations with 

Upper Snake 
Sensitivity 

• Same as 
Alternative 2 

ACOEI2-l l-93/18:56/03819A 

• 

• 

• 



• 

• 

• 

Table S-1 (continued). Environmental comparison of alternatives. 

Resource/ 
Issue 

TRANSPOR.TA· 
TION AND 
UTILITIES 

AGRICULTUR.E 

Without Project 
(No Action) 

• Normal operation of 
Columbia-Snake River 
Inland Waterway, 
Dworshak log 
transportation, and 
river corridor railroads 
and highways. 

• Continued pwnping 
from reservoirs to 
serve major agricultural developments 
from Ice Harbor and 
Jolm Day. 
• Minor irrigation 
withdrawals from 
selected storage 
reservoirs, primarily 
Brownlee. 

ACOE/2-11-93/18:S6103819A 

1992 
Operations 

• No interruption of 
barge traffic. Possible 
continued depth 
problems at Almota 
terminals with 
opention at MOP. 
Potential for tempo
rary navigation 
difficulties in Ice 
Harbor cut due to 
higher spring flows. 
• Minimal potential 
for curtailment of 
operating season for 
Dworshak: log dumps 
in normal or dry years. 
• No adverse impacts 
to railroads or 
highway network. 
• Potential for poor 
mixing at sewer 
outfall of Umatilla. 
• Potential increase in 
water treatment for 
Boardman, OR. 

1992 Operations 
with Libby/ 

Hungry Horse 
Sensitivity 

• Same as 
Alternative 2 

• No loss of pumping • Same as 
capability for irriga- Alternative 2 
tors at Jolm Day or 
lower Snake, due to 
operation within 
normal range for 
irrigation. Minor 
increase in pumping 
costs due to additional 
head, higher electrical 
rates. 
• No adverse effects 
on withdrawals from 
storage reservoirs, due 
to relatively minor 
changes to normal 
drafting patterns • 

PLAN SELECTION AND 
IMPLEMENTATION 5 

Modified 
1992 

Operations 

• Essentially the 
same as Altema
tive 2 

• Same as 
Alternative 2 

Modified 1992 
Operations with 

Upper Snake 
Sensitivity 

• Essentially the 
same as Altema
tive 2 

• Same as 
Alternative 2 
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5 PLAN SELECTION AND 
IMPLEMENTATION 

Table 5-1 (continued). Environmental comparison of alternatives. 

Resource/ 
Issue 

POWER. 

5-22 

Without Project 
(No Action) 

• Nonnal power 
system operation 
according to operating 
rules in place from 
1985 to 1990. 

1992 
Operations 

• Capacity losses of 
100 to 1,500 MW, 
depending on month 
(cost of $11 million). 
• Fum energy loss of 
80 aMW (cost of $25 
million). 
• Non-fum energy 
loss ranging from 200 
to 1,300 MW-months 
(cost of $2 to $14 
million). 
• Columbia 3.0 MAF 
(cost of $25 to $40 
million). 
• Total estimated 
power cost increase of 
$63 to $90 million. 

1992 Operations 
with Libby/ 

Hungry Horse 
Sensitivity 

• Capacity losses 
of 100 to 1,500 
MW depending on 
monlh (cost of $11 
million). 
• Fum energy 
losses of 40 to 60 
aMW (cost of $12 
to $19 million). 
• Nonfirm energy 
losses of 400 to 
1,700 MW-months 
(cost of $4 to $18 
million). 
• Columbia 3.0 
MAF (cost of $25 
to $40 million). 
• Total estimated 
power cost increase 
of $52 to $88 
million. 

Modified 
1992 

Operations 

• Capacity losses 
of 100 to 1,500 
MW, depending 
on month (cost of 
$11 million). 
• Fum energy 
losses of 90 aMW 
(cost of $28 
million). 
• Nonfum energy 
losses of 200 to 
1,300 MW -months 
(cost of $2 to $14 
million; only 
slight changes in 
nonfum value due 
to seasonal 
shifting). 
• Columbia 3.0 
MAF (cost of $25 
to $40 million). 
• Total estimated 
power cost 
increase of $66 to 
$93 million. 

Modified 1992 
Operations with 

Upper Snake 
Sensitivity 

• Capacity losses 
of 100 to 1,500 
MW, depending on 
month (cost of $11 
million). 
• Fum energy 
losses of 55 aMW 
(cost of $17 
million). 
• Nonfum ene:gy 
losses of 400 to 
1,500 MW -months 
(cost of $4 to $16 
million). 
• Columbia 3.0 
MAF (cost of $25 
to $40 million). 
• Total eStimated 
power cost 
increase of $57 to 
$84 million. 

ACOFJ2-ll-93/18:56/03819A 

• 

• 

• 



• 

• 

• 

Table S-1 (continued). Environmental comparison of alternatives. 

Resource/ 
Issue 

REcREATION 

Without Project 
(No Action) 

John Day, Snake 
River 
• Minor impacts to 
recreation facilities 
when elevations at 
lower end of normal 
operating range. 

Dworshak 
• Impacts to recre
ational facilities from 
large reservoir 
fluctuations. Attempts 
made to keep reservoir 
above elevation 1590 
from end of June 
through Labor Day so 
recreation facilities 
remain usable. 
• All 7 boat ramps 
usable on average from 
May through October. 

Brownlee 
• Three boat ramps on 
average open during 
spring fiShing season. 
• Most recreation 
facilities functional 
during SlUDIDer. 

Grand Coulee 
• Most recreation 
facilities typically 
functional from July 
through the end of 
September. 

Libby 
• All recreational 
facilities generally 
functional in July and 
August, 16 of 20 
through the end of 
September, on average. 

Hungry Horse 
• Reservoir near full 
pool, recreational 
facilities usable from 
July through Labor Day 
in most years. 

ACOE/2-l l-93/18:56/03819A 

1992 
Operations 

John Day (to 
elevation 262.5) 
• 6 of 14 boat ramps 
usable, 5 marginally 
usable, 3 1musable. 
• 6 of 9 moorage 
facilities fully 
functional, 2 margin
ally, 1 unusable. 
• 10 of 11  swimming 
areas fully functional, 
1 marginally. 
• No displaced 
visitation expected. 

John Day (to 
elevation 264.0) 
• 12 of 14 boat ramps 
fully functional, 2 
marginally usable. 
• 8 of 9 moorage 
facilities fully 
functional, 1 margin
ally. 
• 11  swimming 
beaches fully func
tional. 
• No displaced 
visitation expected. 

Snake River 
• 14 of 28 boat ramps 
functional, 14 
marginally usable. 
• 1 of 5 moorage 
facilities functional, 4 
marginally usable. 
• 2 of 1 1  swimming 
areas functional, 5 
marginally usable, and 
4 unusable. 
• Insignificant 
displaced visitation 
expected. 

1992 Operations 
with Ubby/ 

Hungry Horse 
Sensitivity 

• Same as 
Alternative 2, 
except as follows: 

Libby 
• Possible � 
limitations from 
lower pool in 
spring 1 year in 3; 
insignificant to 
moderate facility 
impacts from 
lower summer 
elevations 1 year 
in S. 
• Expected 
visitation decrease 
of 3 to 4 percent at 
Libby, representa
tive of median 
water conditions. 

Hungry Horse 
• Insignificant 
increases to access 
limitations in low
runoff years. 

PLAN SELECTION AND 
IMPLEMENTATION 5 

Modified 
1992 

Operations 

• Same as 
Alternative 2, 
except as follows: 

Dworshak 
• Impacts similar 
to Alternative 2, 
but greater 
magnitude; 
somewhat higher 
probability of 
lower elevations 
and adverse 
impacts in any 
given year. 
• Expected 
visitation decrease 
of 3 percent, 
representative of 
median water 
conditions. Larger 
decrease in low
runoff years. 

Modified 1992 
Operations with 

Upper Snake 
Sensitivity 

• Same as 
Alternative 4. 
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5 PLAN SELECTION AND 
IMPLEMENTATION 

Table 5-1 (continued). Environmental comparison of alternatives. 

Resource/ 
Issue 

REcltEA TION 
(continued) 

5-24 

Without Project 
(No Action) 

1992 
Operations 

Dworshak 
• Swimming beaches 
usable, on average, 
from the end of June 
to laie August. 
• Restricted access to 
some minicamps in 
early and late summer. 
• ·use of moorage 
facilities marginally 
affected 
• All 7 boat ramps 
usable mid-June to the 
end of September, on 
average. 
• No expected 
decrease in visitation, 
representative of 
median water 
conditions; measur
able decrease possible 
in low�nmoff years. 
• All river access 
facilities on 
Clearwater River 
functional; no effect 
on steelbead flshing or 
summer recreation. 

Grand Coulee 
• Minimal effects in 
most years. 
• Uncertain probabil
ity and magnitude of 
signfficant impacts to 
fl.shing and 
houseboating, if �y
June drafts required 
for flow augmentation. 

Libby 
• Higher winter
spring pool elevations 
in flow augmemation 
years, earlier access to 
some facilities. 

Hungry Horse 
• No effects on access 
or visitation. 

1992 Operations 
with Libby/ 

Hungry Horse 
Sensitivity 

• 

Modified 
1992 

Operations 

Modified 1992 
Operations with 

Upper Snake 
Sensitivity 

ACOEI2-ll-93/18:56103819A 

• 

• 



• 

• 

• 

Table 5-1 (continued). Environmental comparison of alternatives. 

Resource/ 
Issue 

AEsTHETICS 

Without Project 
(No Action) 

John Day 
• Minimal impacts 
from pool elevations 
within normal 
operating range. 

Snake River 
• Minimal impacts 
from pool elevations 
within normal 

operating range. 

Storage Resenolrs 
• Significant reservoir 
fluctuation with 
greatest impacts in late 
winter, early spring. 
Low pool elevations 
expose tree stumps, 
rocks, shoreline, and 
lake bottom. Negative 
impacts increased as 
pool lowered and 
contrast with hillsides 
is greater. 
• Typical annual 
drafts at each project 
are: 
Dworshak 100 ft 
Brownlee 40 ft 
Grand Coulee 30-80 ft 

Libby 120 ft 
HWlgry Horse 70-90 ft 

ACOEJ2-l l-93/18:56/03819A 

1992 
Operations 

John Day 
• Exposed reservoir 
bottom in shallow 
areas in some places. 
• Indirect aesthetic 
impacts through 
effects of low pool 
elevation on project 
wetlands. 

Snake River 
• Increased duration 
of exposure of 
shoreline area. within 
normal limits. 
• Limited adverse 
effeCts on wetlands. 

Dworshak 
• Median summer 
elevations 1 to 8 feet 
below base condition, 
insignificant incre-
mental aesthetic 
effects, primarily from 
exposing additional 
shoreline and lake 
bottom. 
• No effects on 
Clearwater River. 

Brownlee 
• Drafts up to 8 feet 
in July and September 
would refill quickly, 
aesthetic effects 
insignificant 

Grand Coulee 
• Minimal change in 
median elevations. 
Incremental increase 
in seasonal drafts in 
some years with minor 
additional shoreline 
exposure . 

1992 Operations 
with Libby/ 

Hungry Horse 
Sensitivity 

John Day, Snake 
River 
• Same as 
Alternative 2. 
Dworshak, 
Brownlee, Grand 
Coulee 
• Same as 
Alternative 2. 

Ubby, Hungry 
Horse 
• Increased drafts 
and impacts in 
winter-spring in 
flow augmentation 
years. Lower pool 
levels, adverse 
effects, in summer 
season l in 4 to 5  
years. 

PLAN SELECTION AND 
IMPLEMENTATION 5 

Modified 
1992 

Operations 

Modified 1992 
Operations with 

Upper Snake 
Sensitivity 

John Day, Snake • Sames as 
River Alternative 4. 
• Same as 
Alternative 2. 
Dworshak 
• Median pool 
elevations 9 feet 
lower in July and 
20 feet lower in 
August, compared 
to base case, with 
additional aesthetic 
impacts from 
increased shoreline 
exposure. 

Brownlee, Grand 
Coulee, Libby, 
Hungry Horse 
• Same as 
Alternative 2. 
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5 PLAN SELECTION AND 
IMPLEMENTATION 

Table 5-1 (continued). Environmental comparison of alternatives. 

Resource/ 
Issue 

AEsTHETICS 
(continued) 

CULTURAL 
RESOURCES 

5-26 

Without Project 
(No Action) 

• Adverse impacts 
from ecosi� 
scouring. wet/dry 
cycles, slumping, 
vandalism, recreation, 
vehicular ttaffic, 
unchanged from 
present conditions. 

1992 
Operations 

Ubby 
• Minor positive 
impacts from Rduced 
winter-spring drafts in 
flow augmentation 
years. 

Hungry Horse 
• Same as Alternative 
l. 

• Little change from 
no action alternative 
except for Jolm Day, 
where holding the 
pool at lower elevation 
would expose a larger 
area to adverse 
impacts for a longer 
period of time. 

1992 Operations 
with Ubby/ 

Hungry Horse 
Sensitivity 

• Same as 
Alternative 2 for 
lower Snake and 
Jolm Day projects. 
• Minor incremen
tal impacts to 
Libby and Hungry 
Horse from 
somewhat deeper 
drafts in dry years; 
minimal change in 
most years. 

Modified 
1992 

Operations 

• Similar to 
Alternative 2. 

• 

Modified 1992 
Operations with 

Upper Snake 
Sensitivity 

• Similar to 
Alternative 2. 

• 

• 
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PLAN SELECTION AND 
IMPLEMENTATION 5 

Table 5-1 (continued). Environmental comparison of alternatives. 

Resource/ 
Issue 

Socio
ECONOMics 

Without Project 
(No Action) 

• Normal use of 
project reservoirs for 
navigation, irrigatim 
pumping, log transport 
(Dworshak only), 
power generation, 
recreation, and 
municipal and 
industrial water 
supply, among other 
uses. 
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1992 
Operations 

• No increase in operating costs for 
navigation, irrigation, 
log transport, and 
water supply. 
• No identifiable 
employment and 
income effects from 
lost power generation. 
• Minimal change in 
expected recreation 
visits and associated 
employment and 
income effects, based 
on median conditions. 
Potential for larger 
visitation and 
economic effects in 
low-runoff years. 

1992 Operations 
with Libby/ 

Hungry Horse 
Sensitivity 

• Same as 
Alternative 2 for 
John Day, lower 
Snake, Dworshak, 
Grand Coulee, and 
Brownlee. 
• Potential for 
minor recreation
related economic 
effects at Libby 
and Hungry Horse. 
Net value of 
displaced recre
ation expected at 
about $6,000, 
based on median 
conditions. 
Potential for larger 
·visitation and 
economic effects in 
low-runoff years. 

Modified 
1992 

Operations 

• Nearly the same 
as Alternative 2, 
with potential 
displaced recre
ation valued at 
about $8,000, 
based on median 
conditions. 
Potential for larger 
visitation and 
economic effects 
in low-runoff 
years. 
• Uncertain, but 
greater potential 
for revenue 
decreases for 
recreation-related 
businesses 

Modified 1992 
Operations with 

Upper Snake 
Sensitivity 

• Essentially the 
same as Altema
tive 4. 
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6 .0 AGENCY COORDINATION AND PU BLIC 

INVOLVEMENT 

Because the operation of the coordinated Columbia 
and Snake River System affects such a wide range 
of water users in the region, it is essential that 
interested agencies, organizations, and the general 
public be given the opportunity to provide 
meaningful input into the decision-making process 
of any proposed changes to that system. Without 
such input, it would be impossible for the Corps 
and cooperating agencies to design a plan of action 
that truly balances the many valuable resources 
associated with the river system. To facilitate 
agency and public input into the process, the NEP A 
requires the cooperating agencies to provide 
specific opportunities for public participation in the 
decision-making process. These include 
opportunities for input to documents during open 
comment periods and formal testimony through 
public hearings. 

This SEIS addresses water management activities 
for 1993 and the future. To support the SEIS, the 
Corps and its cooperating agencies are continuing 
to pursue programs to maintain and enhance a 
two-way dialogue with all parties concerned with 
the operation of the system. This chapter describes 
activities the Corps has undertaken since the release 
of the final 1992 OAIEIS to involve other agencies 
and the public in the decision-making process. It 
also describes methods the Corps has used during 
preparation of the draft and final 1993 SEIS. For a 
detailed description of the seeping process for the 
1992 OAIEIS, see Section 6.0 of that document. 

6.1 AGENCY COORDINATION 

6.1 .1 Cooperating Agencies 

This final SEIS was prepared by the Walla Walla 
District of the U.S. Army Corps of Engineers as 
lead agency. The Corps was supported by the BPA 
and BoR as cooperating agencies. The Corps and 
BoR share the primacy responsibilities for operation 
of the Federal projects on the Columbia-Snake 
River System. The Corps is the lead agency 
because it designed, built, and operates most of the 
dams included in the project scope. BPA and BoR 
are cooperating agencies because the coordinated 
Columbia River System is operated as a single 
system. The Corps and BoR manage and operate 
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the hydroelectric facilities while BPA markets the 
power. 

NMFS was a cooperating agency for the draft SEIS 
because of their special expertise with respect to 
anadromous species. Because of its ESA 
responsibilities to review the proposed actions, 
NMFS established at the beginning of the SEIS 
process that it would not participate in development 
of conclusions relative to the effects of these 
actions on listed Snake River salmon. 

On February 1 ,  1993, the Corps was formally 
notified that NMFS will no longer be a 
"cooperating agency" as defined in the CEQ's 
regulation under NEPA for preparation of this 
SEIS. NMFS determined "that serving as a 
cooperating agency would complicate or even 
appear to compromise our ESA responsibilities" 
(letter from Rolland A. Smith, Regional Director, 
National Oceanic and Atmospheric Administration, 
National Marine Fisheries Service, Seattle, 
Washington, February 1 ,  1993). 

The FWS was not a cooperating agency but did 
participate in the SEIS. The FWS attended public 
meetings and commented on the draft SEIS, and 
prepared a draft Coordination Act Report (CAR) 
that is appended to the final SEIS. The Corps also 
consulted with FWS under Section 7 of the ESA 
with respect to potential effects on listed species 
under FWS jurisdiction. 

The Corps held a series of coordination meetings 
with the cooperating agencies to define the scope of 
the SEIS (including issues, time, and geographic 
coverage), identify alternative actions, resolve 
analytical approach, and assign agency 
responsibilities. The cooperating agencies met 
while the SEIS was being developed, maintained 
their involvement through the SEIS review process, 
and also provided input into the final SEIS. 

6.1 .2 Other Agencies 

As with the 1992 OAIEIS, the Corps sought agency 
participation throughout the development of the 
draft and final SEIS. Input was sought and 
considered from all agencies responsible for or 
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affected by river management practices. These 
other agencies were encouraged to submit any 
information that would be helpful for developing 
the final SEIS by reviewing and commenting on the 
draft SEIS. A total of 23 agencies provided verbal 
comment at the scoping meetings or submitted 
written comments for the 1992 OA/EIS. 

The agencies or elected officials that provided 
written comments in response to the Notice of 
Intent for the draft SEIS included: 

• Montana Office of the Governor 
• Northwest Power Planning Council members 

John Brenden and Stan Grace (Montana) 
• Idaho State Senator Marguerite McLaughlin 
• Port of Whitman County 

· • Idaho Office of Attorney General, William S. 
Whelan 

The cooperating agencies also conducted extensive 
coordination by telephone and through meetings 
with other agencies around the region. These 
contacts occurred throughout the SEIS process, and 
involved both policy-level discussions concerning 
proposed alternatives and their implementation and 
requests for specific information needed for the 
SEIS. Participants in these contacts included the 
full spectrum of Federal, State, and local 
government agencies and officials, plus a variety of 
organizations representing river users and other 
interested parties. 

6.1 .3 Coordination Activities 

The Corps coordinated with other agencies 
throughout the SEIS process. The Corps and 
cooperating agencies evaluated comments on the 
draft SEIS after it was released for review. 
Comment letters and responses to comments on the 
SEIS are provided in Appendix H of this final 
SEIS . . The Corps considered all public comments, 
written and oral, when choosing the preferred plan 
of action. Comments on the final SEIS will be 
considered in drafting the ROD. 

Furthermore, consultation with NMFS under 
Section 7 of the ESA will occur, based on the 
Biological Assessment that will be submitted to 
NMFS. The coordination process involving the 
Corps, NMFS, and other agencies will continue 
while NMFS conducts its review and will conclude 
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when NMFS issues a Biological Opinion for 1993 
actions in March. Until a long-term operating plan 
is adopted, consultation under ESA is expected to 
occur for each year's operation. 

With the 1992 OAIEIS, the Corps worked with 
NPPC to ensure that actions suggested for 
implementation in the EIS were consistent with 
NPPC's amendments. The Corps will work to 
maintain this consistency with NPPC with the 
actions that will be implemented from the final 
SEIS. 

The Corps, cooperating agencies, and other parties 
in the region will continue to coordinate with the 
NPPC's four-phased amendment process for the 
regional Fish and Wildlife Program. This 
coordination is critical because, while the NPPC 
adopts amendments for action for the river system, 
it depends on the river management agencies to 
implement these actions. In addition, the Corps 
coordinates with NPPC through the Drawdown 
Oversight Committee, which is monitoring the 
long-term drawdown studies in the NPPC Phase IT 
amendments. 

The cooperating agencies were also involved in 
almost continuous coordination with the NPPC, 
NMFS, and the Fish Passage Center concerning 
1992 river operations, and it is expected this will 
continue in 1993 and subsequent years. After the 
plan of action for 1992 operations was selected, the 
cooperating agencies, NPPC, and NMFS continued 
their coordination to implement the plan in response 
to actual conditions encountered in 1992. In 
addition, the Corps and the cooperating agencies 
coordinate river operations with NPPC through the 
Fish Operations Executive Committee. This 
activity also involved the Fish Passage Center, 
which depends on close daily interaction with the 
cooperating agencies to request flows and maintain 
water levels that will help the fish during the 
downstream migration. The Fish Passage Center, 
staffed by the member agencies of CBFW A has the 
responsibility to work very closely with the 
cooperating agencies to shape the annual Water 
Budget. After the final SEIS has been issued, a 
ROD, documenting interim actions, is scheduled to 
be signed in early April. The Corps expects that 
these 1992 coordination activities will continue after 
the ROD is issued as the actions from the SEIS are 
implemented. BPA will also issue its own ROD to 
assist in implementing SEIS actions. 
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6.2 PUBLIC INVOLVEMENT 

The Corps and its cooperating agencies have shaped 
a public involvement program that has two main 
goals: (1) to inform and educate the general public 
and interested agencies and parties; and (2) to offer 
all interested individuals and groups the opportunity 
to provide meaningful input into the decision
making process. The Corps uses several methods 
to achieve these two goals, such as structured 
public meetings, factsheets to targeted mailing lists, 
public comment periods on draft and final 
documents, and press releases. 

6.2.1 Pre-draft SEIS Public 
Information Meetings 

As part of the process to provide information to the 
public, the Corps conducted a series of seven 
meetings in July 1992 to inform the public and 
interest groups about a number of ongoing Corps 
programs to benefit salmon in the Columbia and 
Snake River System. A primary objective of these 
pre-draft SEIS public meetings was to report on the 
results of the March 1992 drawdown test of lower 
Snake River dams and the status of possible system 
improvements for fish passage. In addition, the 
Corps discussed two study efforts: (1) the SCS, an 
extensive study of potential structural changes to 
enable long-term fish passage actions; and (2) this 
SEIS to address interim river management actions 
while long-term solutions are being developed. 

The following information meetings were held from 
7:00 to 9:00 p.m. About 330 people who were not 
affiliated with the cooperating agencies attended the 
seven information meetings. Attendance ranged 
from about 10 to 15 at Coulee Dam and Kalispell 
to 70 to 80 at Boise and Lewiston. 

• July 6 - Portland, Oregon 
• July 7 - Umatilla, Oregon 
• July 8 - Pasco , Washington 
• July 9 - Coulee Dam, Washington 
• July 14 - Boise, Idaho 
• July 15 - Lewiston, Idaho 
• July 16 - Kalispell, Montana 

LTC Robert Volz, U.S. Army Corps of Engineers, 
Walla Walla District, began each of the meetings 
by welcoming the audience, discussing the 1992 
drawdown test, and explaining the SEIS and the 
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SCS. His presentation was accompanied by a slide 
show, including graphics illustrating key points; 
artists' renditions of proposed improvements; 
pictures of the projects; and narrative discussion of 
the issues involved and the effects caused by the 
two-reservoir drawdown test. After his 
presentation, Colonel V olz introduced the leaders of 
the four discussion groups (SEIS, drawdown, 
system improvements, and SCS) and asked the 
audience to break up into groups, depending on 
their interest. However, because of a lower 
attendance level at the Coulee Dam and Kalispell 
meetings, the Corps opted to conduct these 
meetings as panel discussions. 

The purpose of these discussion groups was to 
allow the public to voice any concerns, ask 
questions, or identify issues for consideration by 
the Corps. The Corps maintained an informal 
record of comments and concerns, and encouraged 
the public to submit any written concerns or 
questions at this time. Individuals or special 
interest groups who issued scoping-type comments 
are: 

• Direct Service Industries, Inc. 
• Northwest Irrigation Utilities 
• Umatilla Electric Cooperative Association 
• Columbia/Snake River Irrigators Association 
• Tom Morse 
• Steve and Donna Holberg 
• Trout Unlimited 

6.2.2 SEIS Public Involvement 
Program 

Because the Corps and cooperating agencies feel 
that keeping the public informed and involved with 
ongoing and future issues on the Columbia-Snake 
River System is important, they provided several 
opportunities for the public to participate in and 
obtain information including through comment on 
the draft SEIS, factsheets, public meetings and 
hearings, press releases, and public notices. 

The SEIS supplements the 1992 OAIEIS; because 
the impact issues remain essentially the same, there 
has been no additional formal scoping process 
specifically for the SEIS. The Notice of Intent to 
prepare the SEIS was published in the Federal 
Register on June 9, 1992. This was followed by a 
series of public meetings conducted (July 1992) by 
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the Corps to inform the public about a number of 
ongoing programs affecting the Columbia and 
Snake River users. 

The draft SEIS was officially released to the public 
on October 23, 1992. Approximately 2,200 copies 
of the draft SEIS were sent to representatives of 
Federal, State, local, and tribal agencies; elected 
officials at Federal, State, and municipal levels; 
tribal organiutions; public libraries; public utility 
districts; members of the agricultural, forest 
products, recreation, transportation, and other 
industty interest groups; environmental 
conservation organizations; and the general public. 
Release of the draft SEIS, and publication of the 
Notice of Availability in the Federal Register, 
opened a standard 45-day period for public review 
and comment. All comments postmarked within 
this period are addressed in the final SEIS. To 
provide additional opportunities for comment, the 
Corps held a series of public meetings in 
November. 

Public Meetings/Hearings 

After the draft SEIS was released, a series of nine 
public meetings was held from 7:00 to 10:00 p.m. 
in the same cities (with the addition of Orofino, 
Idaho and Libby, Montana) that hosted the July 
1992 public information meetings. 

• November 4 - Libby, Montana 
• November 5 - Kalispell, Montana 
• November 9 - Orofino, Idaho 
• November 10 - Lewiston, Idaho 
• November 12 - Boise, Idaho 
• November 16 - Portland, Oregon 
• November 17 - Hermiston, Oregon 
• November 18 - Pasco, Washington 
• November 19 - Grand Coulee, Washington 

Each meeting had an introductory presentation 
consisting of a slide show, graphics, and maps; a 
narrative discussion of the issues involved and the 
anticipated effects; and a question and answer 
session allowing the public to ask questions of the 
agency staff responsible for preparation of the final 
SEIS. The meetings concluded with an official 
hearing to receive the formal public testimony on 
the draft SEIS. Public testimony from the hearing 
was transcribed word-for-word to ensure that all 
comments are documented. These hearings are in 
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compliance with the NEPA requirement to provide 
a 45-day public comment period for EISs and 
supplements. In addition to oral testimony, the 
Corps accepted written comments on the draft SEIS 
during this comment period. 

Approximately 221 people who were not affiliated 
with the Corps or cooperating agencies attended the 
nine public meetings. Attendance ranged from 
about 8 at Libby, Montana to 46 at Pasco, 
Washington. Of this number, 38 people offered 
verbal comment on the draft SEIS. 

The Corps also received 75 letters regarding the 
document. Written and verbal comments were 
received from elected officials; representatives from 
Federal, State, local, and tribal agencies; members 
of the agricultural and recreation industries; 
representatives of local utilities; people from 
environmental conservation groups; members of 
local economic development councils; and 
unaffiliated individuals. 

Factsheets 

A series of factsheets to keep the public informed 
of ongoing activities is a part of the public 
involvement process. Factsheet No. 1 (issued 
October 14) announced the completion of the draft 
SEIS and provided information on the upcoming 
schedule, future opportunities for public 
involvement, and the public meetings scheduled for 
November. Factsheet No. 2 (to be issued in 
conjunction with the final SEIS) will summarize the 
final SEIS, describe the proposed interim actions, 
and explore opportunities for public comment. 
Factsheet No. 3 (issued after the ROD is signed) 
will summarize the information contained in the 
ROD. All issues of the factsheet will provide the 
names, addresses, and phone numbers of 
cooperating agency personnel to contact for more 
information. 

Press Releases and Public Notices 

To stimulate interest and local media coverage, six 
press releases are to be issued over the course of 
the SEIS: (1) before the draft SEIS was released; 
(2) before draft SEIS public meetings/hearings; (3) 
before the final SEIS is released; (4) during the 
formal consultation with NMFS; (5) after the ROD 
is signed; and (6) when action is initiated. Press 
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releases cannot guarantee media coverage, but they 
can help facilitate media access to information from 
the Corps . 
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7 .0 COMPLIANCE WITH APPLICABLE FEDERAL 

ENVIRONMENTAL STATUTES AN D REGULATIONS 

This section presents and analyzes the Federal 
statutes, implementing regulations, and orders that 
are potentially applicable to the proposed interim 
flow improvement measures. 

7 . 1  ARCHAEOLOGICAL RESOURCES 
PROTECTION ACT 

The Archaeological Resources Protection Act 
provides for the pfOtection of cultural properties 
located on public and Indian lands, establishes 
permit requirements for the excavation or removal 
of cultural properties from public or Indian lands, 
and establishes civil and criminal penalties for the 
unauthorized appropriation, alteration, exchange, or 
other handling of cultural properties. 

Implementation of any drawdown or flow 
augmentation measure could result in the new or 
increased exposure of cultural site areas. This in 
tum could lead to vandalism or an increase in on
going vandalism at cultural sites. Appropriate 
monitoring/surveillance methods and awareness 
programs will be developed to prevent or minimize 
vandalism. The Corps and BoR are prepared to 
take appropriate action, including prosecution, 
against individuals caught vandalizing cultural sites. 

7.2 NATIONAL HISTORIC 
PRESERVATION ACT 

The National Historic Preservation Act requires 
that Federal· agencies evaluate the effects of Federal 
undertakings on historical, archeological, and 
cultural resources and afford the Advisory Council 
on Historic Preservation the opportunities to 
comment on the proposed undertaking. 

The first step in the process is to identify cultural 
resources included on (or eligible for inclusion on) 
the National Register that are located in or near the 
project area. The second step is to identify the 
possible effects of proposed actions. The lead 
agency must examine whether feasible alternatives 
exist that would avoid such effects. If an effect 
cannot reasonably be avoided, measures must be 
taken to minimize or mitigate potential adverse 
effects. 
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The Corps and BoR, in coordination with the State 
Historic Preservation Offices and Native American 
tribes, are identifying cultural resources and sites in 
the project areas for inclusion on the National 
Register. In addition, the Corps is evaluating the 
effects of the proposed alternatives on these sites 
and measures that might be implemented to mitigate 
the potential effects. Implementation of any of the 
flow improvement alternatives would affect cultural 
sites to varying degrees. Larger areas of the 
cultural sites would be exposed at lower pool 
levels. Sites normally inundated might be exposed 
and subject to impacts from vehicular traffic, 
vandalism, and erosion from wind and waves. 
Repeated cycles of exposure and inundation might 
accelerate decomposition of organic materials 
contained within the sites. New reservoir operating 
conditions might require an accelerated program of 
site testing to determine National Register 
eligibility' and mcreased mitigation efforts. 

7.3 NATIVE AMERICAN GRAVES 
PROTECTION AND 
REPATRIATION ACT 

The Native American Graves Protection and 
Repatriation Act addresses the recovery, treatment, 
and repatriation of Native American and Native 
Hawaiian human remains and cultural items 
(associated funerary objects, unassociated funerary 
objects, sacred objects, and objects of cultural 
patrimony). 

The implementation of any drawdown or flow 
augmentation measure could result in the exposure 
of Native American human remains and cultural 
items. In the event this should happen, the 
appropriate Indian tribe(s) and lineal descendants 
will be notified and the necessary actions taken to 
protect the burials as prescribed by law. 

7.4 CLEAN AIR ACT 

The Clean Air Act (CAA) establishes a 
comprehensive program for improving and 
maintaining air quality throughout the United 
States. The goals of the CAA are achieved through 
permitting of stationary sources, restricting the 
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emission of toxic and other pollutants from 
stationary and mobile sources, and establishing 
National Ambient Air Quality Standards (NAAQS). 
The CAA programs are implemented through 
combined Federal, State, and local efforts. 

The proposed alternatives presented in the SEIS 
would likely increase fugitive dust emissions from 
the exposed reservoir shorelines and bottom areas. 
This increased particulate matter might affect the 
status of attainment areas (places where the 
NAAQS are met) and nonattainment areas. 
Depending on the amount of particulate matter 
released, _attainment areas might be redesignated to 
a status of nonattainment while nonattainment 
areas, such as Wallula, Washington, might be 
unable to meet attainment dates set by the CAA. 

In addition, reduced generation of hydroelectric 
power as a result of_ changes in river operations 
might indirectly cause additional air emissions from 
thermal power plants. These facilities, however, 
will not impair the air quality in the region because 
they are subject to New Source Performance 
Standards and permitting requirements that restrict 
the air emissions from such facilities to ensure that 
air quality is not degraded. 

7.5 CLEAN WATER ACT 

The Clean Water Act (CWA) sets national goals 
and policies to eliminate discharge of water 
pollutants into navigable waters, to regulate 
discharge of toxic pollutants, and to prohibit 
discharge of pollutants from point sources without 
permits. The CW A also authorizes EPA to 
establish water quality criteria that are used by 
States to establish specific water quality standards. 

Dissolved gas supersaturation associated with Corps 
dams in the Columbia-Snake River System has 
routinely exceeded the EPA criterion and the 
Oregon and Washington water quality standards of 
1 10 percent saturation. However, the Corps does 
not consider the release of water from its dams as 
point sources of discharge, but does everything 
practicable to meet State water quality standards. 

The water quality issues pertaining to the flow 
improvement alternatives are increased turbidity, 
gas saturation levels, and higher water 
temperatures. The alternatives could cause further 
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departure from required water quality levels. A 
larger volume of water spilled at the dams, over a 
longer time, could increase gas saturation values to 
as high as 140 percent. Although operating the 
lower Snake River projects near MOP would cause 
minimal turbidity, increased flow during spring and 
summer might increase turbidity for short periods. 
Lowered pool operation might also cause local · 
water quality changes due to modifications in 
mixing zone characteristics. These changes might 
violate State water quality standards and State and 
Federal standards and conditions in National 
Pollutant Discharge Elimination System (NPDES) 
permits (for point source discharges to water). 
Changes in water temperatures are expected to be 
minimal. 

7.6 ENDANGERED SPECIES ACT 

The ESA, most recently amended in 1988, 
establishes a national program for the conservation 
of threatened and endangered species of fish, 
wildlife, and plants and the preservation of the 
ecosystems upon which they depend. Section 7(a) 
of the ESA requires Federal agencies to consult 
with the FWS and the NMFS, as appropriate, to 
ensure that the actions they authorize, fund, or 

· cany out are not likely to jeopardize the continued 
existence of endangered or threatened species or 
adversely modify or destroy their critical habitats. 
Actions that might jeopardize listed species include 
direct and indirect effects, and the cumulative 
effects of other actions. 

Section 7(c) of the ESA and the Federal regulations 
on endangered species coordination (SO CFR 
§ 402. 12) also require that Federal agencies prepare 
biological assessments of the potential effects of 
major construction actions on listed or proposed 
endangered species and critical habitat. The Corps 
is preparing two biological assessments, for 
submittal to FWS and NMFS, in compliance with 
this requirement. 

The FWS identified four threatened and endangered 
species expected to occur in the vicinity of one or 
more of the potentially affected projects. 
Specifically, resident and migrant peregrine falcons 
and bald eagles are known to inhabit the area of 
these projects, and grizzly bears and gray wolves 
may use some of the affected project areas. 
Project-related impacts to peregrine falcons are not 

ACOFJ2-9-93n:OS/03821A 

• 

• 

• 



• 

• 

• 

COMPLIANCE WITH APPLICABLE FEDERAL 
ENVIRONMENTAL STATUTES AND REGULATIONS 7 

expected because there is a substantial and diverse 
prey base for peregrine falcons. Project-related 
impacts to nesting and wintering bald eagles can be 
positive and negative depending on the location, 
time of year, time of day, and degree of pool 
lowering. Project-related effects on grizzly bears 
are not expected because the timing and location of 
these actions do not overlap with grizzly bear use 
patterns. Gray wolves, if they use any of the 
project areas, do not depend on the resources that 
would be affected by the proposed action. 

The Snake River sockeye salmon was listed by the 
NMFS as an endangered species on November 10, 
1991 (56 Federal Register 58619) effective 
December 10, and the Snake River fall and 
spring/summer chinook salmon were listed as 
threatened on April 22, 1992 (51 Federal Register 
14653) effective May 22. The analysis presented 
in this SEIS is the result of concerns regarding 
these species. The proposed alternatives evaluated 
in the SEIS focus on potentially increased survival 
of these threatened and endangered species and 
other anadromous fish from reduced water particle 
travel time and flow. 

Project-related impacts that might affect salmon 
survival include operations that decrease rearing 
habitat quality and quantity due to reservoir 
drafting, increased gas saturation, effects of 
turbines at hydroelectric dams, and reduction of 
water flows. Overall, the proposed action is 
expected to result in increased survival for 
migrating juvenile salmon, and thereby contribute 
to the recovery of the listed stocks. 

7. 7 FISH AND WILDLIFE 
COORDINATION ACT 

The Fish and Wildlife Coordination Act requires 
consultation with FWS when any water body is 
impounded, diverted, controlled, or modified for 
any purpose. FWS and State agencies charged with 
administering the wildlife resources in the State will 
conduct surveys and investigations to determine the 
potential damage to wildlife and the mitigation 
measures that should be taken. The FWS 
incorporates the concerns and findings of the State 
agencies and other Federal agencies, including the 
NMFS, into a CAR that addresses fish and wildlife 
concerns and provides recommendations for 
mitigating or enhancing impacts to fish and wildlife 
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affected by a Federal project. The Federal project 
must include justifiable measures that address the 
FWS recommendations and concerns. Federal 
agencies that construct or operate water-control 
projects are authorized to modify or add to the 
structure and operation of those projects to 
accommodate the means and measures for 
conservation of fish and wildlife. 

Operation of the Snake River projects at MOP 
would reduce the amount of shallow-water habitat. 
Shallow-water habitat is important for spawning 
and rearing for a number of resident fish species, 
and their spawning success might be reduced. 
Spawning success, however, might increase due to 
stabilized water surface elevations. Additional 
impacts on vegetation and wildlife are outlined in 
the SEIS. The Corps is consulting with FWS 
regarding implementation of the proposed 
measures. The FWS has completed a draft CAR, 
which is appended to the final SEIS. 

7.8 NATIONAL ENVIRONMENTAL 
POLICY ACT 

NEPA provides a commitment to conduct Federal 
activities in a manner that protects the environment. 
It also requires that an EIS be included in every 
recommendation or report on proposals for 
legislation and other major Federal actions 
significantly affecting the quality of the human 
environment. The SEIS must provide detailed 
information regarding the proposed alternatives, the 
environmental impacts of the proposed action, and 
any adverse environmental impacts that cannot be 
avoided if the proposal is implemented. Agencies 
are required to demonstrate that these factors have 
been considered by decision makers prior to 
undertaking actions. 

The 1992 OA/EIS was prepared to assess Columbia_ 
and Snake rivers flow improvement measures for 
salmon during 1992. This Interim Flow Measures 
SEIS evaluates flow improvements for the 
Columbia and Snake rivers during 1993 and 
subsequent years to determine the most effective 
river operations to improve salmon migration 
conditions in the Columbia and Snake rivers, prior 
to the development of long-term plans that might 
involve significant construction actions. As part of 
the development of this document, public meetings 
were held after distribution of the draft SEIS. 
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Public comments received on the draft SEIS are 
responded to in Appendix H of the final SEIS. The 
development of this document complies with 
NEPA's requirements and implementing 
regulatio�. 

7.9 ExECUTIVE ORDER 1 1 988, 
FLOODPLAIN MANAGEMENT 

If a Federal agency program will affect a 
floodplain, the agency must consider alternatives to 
avoid adverse effects in the floodplain or to 
minimize potential harm. Executive Order 1 1988 
requires Feder<� agencies to evaluate the potential 
effects of any actions they might take in a 
floodplain and to ensure that planning programs and 
budget requests reflect consideration of flood 
hazards and floodplain management. 

The real and potential impacts of the flow measures 
under consideration on flood control capability are 
considered negligible. Flood storage capacity at 
some upstream reservoirs could be diminished with 
flow augmentation measures, but this capacity 
would be shifted elsewhere to maintain overall 
system flood control capacity. Further, flood 
storage shifts would only be implemented if 
projected runoff were relatively low, in which case 
the risk of flooding would also be reduced. 
Lowered pool operation would enhance the flood 
control capacity of the system during the time of 
drawdown. 

7.1 0 ExECUTIVE ORDER 1 1 990, 
PROTECTION OF WETLANDS 

Executive Order 1 1990 authorizes Federal agencies 
to take actions to minimize the destruction, loss, or 
degradation of wetlands, and to preserve and 
enhance the natural and beneficial values of 
wetlands when undertaking Federal activities and 
programs. Any agency considering a proposal that 
might affect wetlands must evaluate factors 
affecting wetland quality and survival. These 
factors should include the proposal's effects on the 
public health, safety, and welfare due to 
modifications in water supply and water quality; 
maintenance of natural ecosystems and conservation 
of flora and fauna; and other recreational, 
scientific, and cultural uses. 
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Emergent wetlands communities are prevalent in 
several areas under study. If these wetlands 
depend on full pool levels for water supply, 
through subirrigation or shallow inundation, the 
wetlands might be lost or species composition 
might be altered. Mudflats may also be exposed, 
and measures to minimize impacts to wetlands 
should be considered. 

7.1 1 FEDERAL WATER PROJECT 
RECREATION ACT 

In planning any Federal navigation, flood control, 
reclamation, or water resource project, the Federal 
Water Project Recreation Act requires that full 
consideration be given to the opportunities that the 
project affords for outdoor recreation and fish and 
wildlife enhancement. The Act requires planning 
with respect tO the development of recreation 
potential. Projects must be constructed, 
maintained, and operated in such a manner if 
recreational opportunities are consistent with the 
purpose of the project. 

Recreation sites have been developed at all of the 
Federal projects involved in the proposed action 
and are operated by a variety of entities. 
Developed facilities and informal use areas at the 
mainstem projects should experience minimal 
impacts from lowered pool operation. Use of 
recreation facilities at upstream storage reservoirs 
could be impaired as a result of flow augmentation, 
which could cause reservoir elevations to be lower 
than under normal operation. Specific types of . 
impacts could include dewatering boat ramps, 
docks, marinas, and swimming beaches. Water
oriented campgrounds and day-use areas could 
become less desirable because of exposed shoreline 
and increased distance to water. 

7.1 2 PACIFIC NORTHWEST 
ELECTRIC POWER PLANNING 
AND CONSERVATION ACT 

The Northwest Power Act was passed by Congress 
on December 5, 1980. This law created the 8-
member NPPC (an interstate agency whose 
members are appointed by Idaho, Montana, 
Oregon, and Washington governors). NPPC was 
entrusted with adopting a Fish and Wildlife 
Program for the Columbia River Basin by 
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November 1982 and preparing a 20-year Regional 
Electric Power and Conservation Plan by April 
1983. These plans are periodically updated. 

NPPC's Fish and Wildlife Program established a 
number of goals for restoring and protecting fish 
populations in the basin. These goals have led to 
changes in the operation of the coordinated 
Columbia River System. One of the most notable 
changes is the Water Budget, which provides for 
the release of specific amounts of water in the 
upper Columbia and Snake rivers to help juvenile 
salmon migrate downstream in the spring. 

Both lowered pool operation and flow augmentation 
would temporarily reduce the power generation 
capability of the affected projects. The cooperating 
agencies are coordinating with the NPPC regarding 
the power generation implications of the proposed 
action. 

The Act also directs the NPPC to provide fish and 
wildlife resources with equitable treatment in the 
operation of the river system and to prepare a 
program to manage and protect fish and wildlife 
resources. Through its Fish and Wildlife Program 
activities, the NPPC is developing its own 
proposals to protect the threatened and endangered 
salmon stocks. The NPPC has completed three · 
phases of its four-phased approach to revise its 
Columbia River Basin Fish and Wildlife Program. 
The proposals evaluate mainstem survival, harvest, 
production, habitat, and flow measures that can be 
used to increase salmon and steelhead runs. The 
cooperating agencies have been coordinating with 
the NPPC to better integrate the proposed flow 
measures with the NPPC process for priority 
salmon actions. The SEIS alternatives incorporate 
the flow improvement measures adopted by the 
NPPC in December 1991. 

7.1 3 CEQ MEMORANDUM, 
ANALYSIS OF IMPACTS ON 
PRIME OR UNIQUE 
AGRICULTURAL lANDS IN 
IMPLEMENTING NEPA 

The CEQ Memorandum establishes criteria to 
identify and consider the adverse effects of Federal 
programs on the preservation of prime and unique 
farmland; to consider alternative actions, as 
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appropriate, that could lessen adverse effects; and 
to ensure the programs are consistent with all State 
and local programs for protection of farmland. The 
proposed actions were determined not to have a 
direct impact on prime or unique agricultural lands; 
direct impacts woUld be confined to the reservoirs. 
Proposed reservoir operations have been specified 
so as not to interrupt the supply of water to 
irrigated prime farmlands, and they would not 
displace or diminish the productive capacity of 
these lands. 

7.1 4 COASTAL ZONE 
MANAGEMENT ACT 

Federal agencies conducting or supporting activities 
directly affecting the coastal zone must conduct or 
support those activities in a manner that is 
consistent with approved State coastal zone 
management programs. A State coastal zone 
management program (developed under State law 
and guided by the Act) sets forth objectives, 
policies, and standards to guide public and private 
uses of lands and waters in the coastal zone. The 
coastal zone as defined in the Act extends inland to 
the extent necessa.cy to control shorelines. 

Washington and Oregon have approved coastal zone 
management programs, both of which list 7 types 
of Federal activities directly affecting the coastal 
zone. The upper boundary of the coastal zone is 
downstream of Bonneville Dam. The proposed 
actions would have minimal or no effect on water 
levels or use downstream of Bonneville Dam. 

7.1 5 ESTUARY PROTECTION ACT 

The purpose of the Estuary Protection Act is to 
establish a program to protect, conserve, and 
restore estuaries. It includes provisions to 
Federally manage estuarine areas in coordination 
with States and requires that all Federal projects 
consider impacts on estuarine areas. The Act does 
not affect an Agency's authority for existing 
programs within an estuary. The impact of the 
proposed action on the Columbia River estuary 
would be minimal or nonexistent. 
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7.1 6 lAND AND WATER 
CONSERVATION FUND ACT 

The Land and Water Conservation Fund Act 
(LWCFA) assists in preserving, developing, and 
ensuring accessibility of outdoor recreation 
resources. The LWCFA establishes specific 
Federal funding for acquisition, development, and 
preservation of lands, water, or other interests 
authori.zed under the ESA and National Wildlife 
Refuge Areas Act and grants to States and 
localities. Numerous recreation sites and public 
land parcels along the affected projects have been 
acquired or developed with LWCFA monies. 
Although maintenance and use of these resources 
could be temporarily impaired by the proposed 
actions, the intended uses would not be precluded 
or displaced on a long-term basis. Because the 
uses of these recreational sites and public land 
would not be precluded, temporary project-related 
impacts would be consistent with the LWCFA. 

7.1 7 MARINE PROTECTION , 
RESEARCH, AND 
SANCTUARIES ACT 

The Marine Protection, Research, and Sanctuaries 
Act regulates dumping of material into the ocean 
and prevents or strictly limits the dumping of any 
material that would adversely affect human health, 
welfare, the marine environment, ecological 
systems, or economic potentialities. Because the 
Corps proposed action will not result in the 
dumping of material into the ocean, the Act does 
not apply. 

7.1 8 RIVERS AND HARBORS ACT 

The Rivers and Harbors Act prohibits constructing 
bridges, dams, dikes, or causeways over harbors or 
navigable waters of the United States without . 
approval of the Corps. The Act also prohibits any 
obstruction to the navigable capacity of any waters 
of the United States. 

Under the alternatives, the impacts to commercial 
navigation would be minimal or nonexistent. 
Operation of the projects at MOP elevations would 
maintain water levels at or above the authorized 
14-foot minimum channel required for barge 
shipping and transfer operations. Log 

7-6 

transportation operations at Dworshak would 
experience minimal elevation limitations. 
Currently, log dump sites are operable at elevations 
down to 1 ,570 feet and are constrained during 
annual drawdown periods. Under current 
operations, the reservoir reaches elevation 1570 on 
about June 15 and remains at that level until late 
September. The proposed flow augmentation 
measures would result in drawdown patterns similar 
to current operations, and would not decrease the 
period for log dump operations. 

7.1 9 WATERSHED PROTECTION 
AND FLOOD PROTECTION ACT 

The purpose of the Watershed Protection and Flood 
Protection Act is to protect watersheds from 
erosion, floodwater, and sediment damages. It 
provides assistance programs to local organizations 
to conduct investigations and surveys, prepare plans 
and estimates, develop soil and water conservation 
practices, and install improvement works for 
protection of watersheds. The proposed 
alternatives do not appear to violate any watershed 
protection requirements. 

7.20 WILD AND SCENIC RIVERS 
AcT 

The Wild and Scenic Rivers Act designates 
qualifying free-flowing river segments as wild, 
scenic, or recreational. The Act establishes 
requirements applicable to water resource projects 
affecting wild, scenic, or recreational rivers within 
the National Wild and Scenic Rivers System, as 
well as rivers designated on the National Rivers 
Inventory. Under the Act, a Federal agency may 
not assist the construction of a water resources 
project that would have a direct and adverse effect 
on the free-flowing, scenic, and natural values of a 
wild or scenic river. If the project would affect the 
free-flowing characteristics of a designated river or 
unreasonably diminish the scenic, recreational, and 
fish and wildlife values present in the area, such 
activities should be undertaken in a manner that 
would minimize adverse impacts and should be 
developed in consultation with the NPS. 

Several portions of the Snake River have been 
designated under the Wild and Scenic Rivers 
System. The Hells Canyon reach of the Snake 
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River is of primary interest, which is downstream 
of Brownlee Reservoir. Flow augmentation options 
involving release of stored water from Brownlee 
would temporarily elevate flows in Hells Canyon 
over what would otherwise occur. However, these 
flow levels would be well within the range of 
regulated flows normally experienced in Hells 
Canyon. The Corps is coordinating with the U.S. 
Forest Service, which administers this reach of the 
river. 

Several tributaries to the Snake and Columbia 
rivers have also been added to the Wild and Scenic 
Rivers System. These include portions of the 
Klickitat and White Salmon rivers in Washington 
and the Sandy, Deschutes, John Day, Grande _ 

Ronde, and Imnaha rivers in Oregon. The 
proposed actions would not adversely affect these 
protected resources. 

7.21 NATIONAL WILDLIFE REFUGE 
SYSTEM ADMINISTRATION 
ACT 

The primary purpose of the National Wildlife 
Refuge System Administration Act is to consolidate 
various categories of wildlife ranges and refuges 
for management under one program. The Act 
provides protection for both wildlife and refuge 
lands from destruction and injury. The Act also 
provides authority for the regulation of hunting and 
fishing within refuge boundaries. Two National 
Wildlife Refuge (NWR) areas are located within the 
project areas: Umatilla NWR (located near John 
Day) and McNary NWR (located at the confluence 
of the Snake and Columbia rivers). Although the 
proposed alternatives are expected to have minimal 
impacts on these wildlife areas, refuge lands might 
be affected by the proposed flow measures. 
Wetlands in the Umatilla NWR might be lost or 
species composition might be altered if the wetlands 
are dependent on full pool levels for water supply. 
The Corps will consider means to minimize impacts 
to refuge lands. 

7.22 COLUMBIA RIVER GORGE 
NATIONAL SCENIC AREA ACT 

On November 17, 1986, Congress established the 
Columbia River Gorge National Scenic Area 
(Scenic Area) as a Federally recognized and 
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protected area [Public Law (P.L.) 99-663]. The 
Scenic Area Act also created the bi-state Columbia 
River Gorge Commission and directed the 
Commission and the U.S. Forest Service to jointly 
develop a management plan for the Scenic Area. 
The management plan will reflect legislatively 
established purposes, which include a mandate to 
protect and provide for the enhancement of the 
scenic, cultural, recreational, .  and natural resources 
of the Scenic Area. The Commission adopted a 
management plan on October 15, 1991. Counties 
affected by the plan have been encouraged to adopt 
ordinances consistent with this plan. The plan 
establishes land use designations for lands within 
the Scenic Area and specifies broad policies that 
provide for the protection of resources within the 
Scenic Area. The proposed project actions would 
have no effect on visual, recreation, or other 
conditions on the Columbia River within the Scenic 
Area, and therefore, are compatible with the plan. 

7.23 WATER RESOURCES 
DEVELOPMENT ACT OF 1 990 

Congress generally authorizes water resources 
projects through biennial legislation, such as the 
Water Resources Development Act (WRDA) of 
1990. Section 310(b) of WRDA 1990 requires 
public participation in changes to reservoir 
operation criteria. Section 415(b) requires public 
notification (hearings) of actions associated with 
drawdown of Dworshak Reservoir. The SEIS 
process is in compliance with these requirements. 

7.24 MIGRATORY WATERFOWL ACT 

The Migratory Waterfowl Act, 16 U.S.C. §§ 715 
et seq. , requires that lands, waters, or interests 
acquired or reserved for purposes established under 
the Act be administered under regulations 
promulgated by the Secretary of the Interior. 
These regulations must conserve and protect 
migratory birds in accordance with treaties entered 
into between the United States and Mexico, 
Canada, Japmi and the Union of Soviet Socialist 
Republics; must protect other wildlife, including 
threatened or endangered species; and must restore 
or develop adequate wildlife habitat. The 
migratory birds protected under this Act are 
specified in the respective treaties. In regulating 
these areas, the Secretary of the Interior is 
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authorized to manage timber, range, agricultural 
crops, and other species of animals, and to enter 
into agreements with public and private entities. 

Some Umatilla National Wildlife Refuge lands at 
Crow Butte on the John Day Pool were acquired as 

Special Law Lands and transferred to the United 
States Department of Interior. Any migratory 
birds, specified in the aforementioned treaties, 
inhabiting this National Wildlife Refuge are 
protected under the provisions of this Act and the 
international treaties. Operating John Day Pool 
near elevation 262.5 could potentially affect island
nesting waterfowl that are protected under the 
Migratory Waterfowl Act. These impacts include 
exposure of mudflats between emergent marsh 
community and open-water habitat that could result 
in the predation loss of ducklings that are unable to 
use emergent marsh habitat for escape. Impacts to 
Canada goose nests at the John Day Pool are not 
expected because no landbridging of islands is 
anticipated. Mitigative measures such as 

construction of dikes, installation of pumps, and 
provision of water distribution systems to maintain 
backwater habitat and emergent marshed areas on 
the National Wildlife Refuge could be implemented 
to protect and conserve migratory waterfowl 
protected under this Act. 

7.25 STATE AND LOCAL PLANS 
AND lAWS 

The CEQ regulations (40 CPR § 1506.2) require 
consideration of the consistency of a proposed 
action with approved State and local plans and 
laws. Given the schedule demands for the SEIS 
and the extremely large number of State and local 
jurisdictions within the study area, the cooperating 
agencies have not been able to review all of the 
individual plans and laws that· may be applicable. 
Based on the orientation and typically limited 
applicability of State and local authorities to the 
Federal multi-purpose projects, the cooperating 
agencies assume the proposed actions would 
generally be consistent with State and local plans 
and laws. Because most local planning ordinances 
establish restrictions for development and growth in 
areas, local ordinances will generally not be 
applicable to the proposed flow measure 
alternatives. 
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8 .0 LIST OF PREPARERS 

The Interim Flow Measures SEIS was prepared by an interdisciplinary team consisting of the U.S. Army Corps of 
Engineers, the Bonneville Power Administration, the Bureau of Reclamation, and the National Marine Fisheries 
Services. Ebasco Environmental, a consulting firm under contract to the Corps, helped the cooperating agency team 
in developing the SEIS. Ebasco was assisted by BST and Associates, operating as a subcontractor. In addition, 
information was provided by Don Chapman Consultants, Inc. , regarding fisheries issues; Dr. David Bennett of the 
University of Idaho regarding resident fisheries issues; and Washington State University, Center for Northwest 
Anthropology, regarding archaeological research. Contributions by individual preparers were subject to revision 
during the internal review process. 

Individuals responsible for preparing this SEIS are listed in Tables 8-1 through 8-9, organized by agency and 
consultant. Because of the number of people involved in coordinating this study, the information presented in these 
tables is limited to the names, education and years of experience, experience and expertise, and general roles these 
individuals had in developing the SEIS . 

ACOF12-9-93n :08/03267 A 8-1 



Q) N 

� I 
s 
� 

Table 8-1. List of preparers, U.S.  Army Corps of Engineers, Walla Walla District. 

Name 

Peter Poolman 
Environmental Resource Specialist 

Teri Barila 
Fisheries Biologist 

Anneli Carlson 
Environmental Resource Specialist 

Linda Carter 

Paul Fredericks 
Economist 

Dave Hurson 
· Fisheries Biologist 

Dan Kenney 
Fisheries Biologist 

John Leier 
Archaeologist 

Mark Lindgren 
Hydraulic Engineer 

John Maxson 
Hydraulic Engineer 

Lonnie Mettler 
Wildlife Biologist 

Tom Miller 
Limnologist 

Chris Pinney 
Fisheries Biologist 

• 

Education/¥ ears of Experience 

B.S. Forest Mgmt. 
14 years 

M.S. Fisheries Mgmt. 
1 1  years 

B.S.  Candidate 
Environmental Policy 
1 year 

5 years 

M.A. Economist 
28 years 

B.S. Fisheries 
15 years 

B.S. Fisheries Mgmt. 
8 years 

M.A. Anthropology/Archaeology 
1 1  years 

M.S. Civil Engineering 
15 years 

B.S .  Civil Engineering 
18 years 

M .S .  Wildlife Resources 
12 years 

M.S. Biological Sciences 
B.S. Natural Sciences 
4 years 

M.S. Aquatic Ecology 
B.S. Zoology 
6 years 

Experience and Expertise 

Environmental resources coordination 
Natural resource management 

Fisheries management 
Fisheries biology 

Environmental resources coordination 

Outdoor recreation planning 

Economics 

Fisheries biology 

Fisheries management 
Fisheries biology 

Archaeology 
Cultural resources 

Hydraulic engineering 

Hydrology 
Hydraulic engineering 

Wildlife management 
Wildlife biology 
Endangered species 
Wetlands ecology 

Aquatic ecology 
Water quality 
Limnology 

Fisheries biology 

• 

Role in SEIS Preparation 

Study manager 

Flow survival 
Bypass 
Transportation 

Environmental coordination 
Public involvement 

Visitation statistics 

Navigation 

Fish bypass 

Resident fish 

Cultural resources 

Fish passage 
Spillway characteristics 
Water quality 

Travel time and velocities 

Fish and wildlife coordination 
Act compliance 
ESA compliance 

Water quality 

Lifecycle model coordination 

• 
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Table 8-1. List of preparers, U.S .  Army Corps of Engineers, Walla Walla District (continued) . 

Name 

Sandy Shelin 
Wildlife Biologist 

Gina Trafton 
Economist 

Sarah Wik 
Fisheries Biologist 

Education/Years of Experience 

B.S. Wildlife Science 
13 years 

B.A. Economics 
5 years 

M.S. Environmental Science 
B.S. Biology 
1 2  years 

Experience and Expertise 

Wildlife biology 
Environmental resources coordination 

Economics 

Fisheries management 
Fisheries biology 
Water quality 
Limnology 

Role in SEIS Preparation 

Environmental coordination 

Irrigation 
Socioeconomics 

Water quality 
Fisheries 
Reservoir drawdown test 

• 
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Table 8-2. List of preparers, U.S.  Army Corps of Engineers, Portland District. 
(10 I 00 � Name Education/Years of Exoerience Exoerience and Exoertise Role in SEIS Preoaration 

Richard A. Cassidy B.A. Biology Aquatic biology Water quality 
Environmental Engineer M.S. Zoology Hydraulic engineering Reservoir regulation "'tt L' 

M.S. Env. Engineering Environmental engineering :a (I) m -f 
22 years ""tt )> 0 

Geoff Dorsey M.S. Wildlife Science Wildlife science Wildlife resources :a "" m 
Wildlife Biologist B.S. Wildlife Science Wildlife biology :a 

12 years 
(I) 

John Ferguson M.S. Aquatic Ecology Fisheries Anadromous fish 
Fisheries Biologist B.S . Fish & Wildlife Biology Row survival 

16 years Turbine passage 

Arthur C.  Fong M.S. Soil Mechanics Soils engineering lmgation mitigation 
Civil Engineer B.S.  Engineering Foundations/embankments Soils and geology 

16 years Geotechnical engineering Geotechnical engineering 

Jerry Gardenhire B.S. Forest Engineering Civil engineering Mitigation 
Civil Engineer 20 years Recreation 

Philip L. Grubaugh B.A. Geology Geology Geology 
Geotechnical Engineer 39 years Geotechnical engineering Geotechnical engineering 

Foundation/materials 
Groundwater 

L.D. Hamilton M.A. Geography/Biology EIS coordination, writing, editing Team leader 
Environmental Specialist B.A. Geography Community planning OA/EIS coordination 

1 8  years Outdoor recreation planning In-lieu fishing 

Joseph Hise M.A. Economics Regional economics Socioeconomics 
Economist B.S.  Economics 

21 years 

Gary A. Johnson B.S. Zoology Fisheries biology Adult/juvenile passage 
Fisheries Biologist 19 years Mitigation 

Propagation 

g Kim W. Larson M.S. Fisheries Fisheries biology Resident fish � Fisheries Biologist B.S. Zoology Predation 
'P 19 years Juvenile migration lS s Ed Magner M.S. Civil Engineering Hydraulic design Projects design review 

� Hydraulic Engineer B.S. Civil Engineering Hydraulic performance mathematics Analysis of hydraulic impacts 
1 8  years 
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Table 8-2. List of preparers, U.S. Army Corps of Engineers, Portland District (continued) . 

Name 

Rock Peters 
Fisheries Biologist 

Brian Pillette 
Economist 

Matthew Rea 
Outdoor Recreation Planner 

Mark R. Smith 
Fisheries Biologist 

Jay Sturgill 
Physical Scientist 

Lynda Walker 
Archaeologist 

Education/Years of Experience 

B.S. Wildlife Science 
14 years 

B.S. Economics 
I year 

B.S. Outdoor Recreation Planning 
13 years 

B.S. Fish and Wildlife Biology 
3 years 

B.S. Geology 
26 years 

M.A. Anthropology 
B.S. Anthropology 
17 years 

Experience and Expertise 

Fisheries biology 

Economics 

Recreation planning 
Master planning 

Fisheries biology 

Geotechnical design 
Environmental assessment 

Archaeology 
Outdoor recreation planning 

Role in SEIS Preparation 

Anadromous fish 
Juvenile fish 
Hatcheries 

Economics 

Recreation 

Resident and anadromous fish 

Geology and soils 

Cultural resources 

• 
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Table 8-3. List of preparers, U.S .  Army Corps of Engineers, North Pacific Division. 

Name 

James Barton 
Hydraulic Engineer 

Celia Kool 
Civil Engineer 

Adele Merchant 
Project Manager 

David Ponganis 
Civil Engineer 

Bolyvong Tanovan 
Hydraulic Engineer 

Nancy Yun 
Hydraulic Engineer 

• 

Education/Years of Exoerience 

M.B.A. Management 
B.S. Civil Engineering 
15 years 

B.S. Civil Engineering 
9 years 

B.A. Economics 
13 years 

M.S. Civil Engineering 
B.A. Environmental Planning 
13 years 

Ph.D. Hydraulic Engineering 
M.S. Civil Engineering 
29 years 

B.S. Industrial Engineering 
11  years 

Exoerience and Exoertise 

Hydraulic engineering 

Civil engineering 

Economic analysis 
Program/project management 

Water resource planning 
Environmental assessments 
Policy and regulation 

Hydraulic engineering 
Fish studies/water quality 
Reservoir regulation 
Computer modeling 

Computer modeling 
Project management 

• 

Role in SEIS Preoaration I (X) 
Hydroregulation 

"' C"  :a tn m -t "'0 
Project coordinator � 0 :a ., m :a tn 
Background summary 

Project coordinator 

Temperature model studies 
Water quality review 

Temperature model studies 

• 



• • 

f) Table 8-4. List of preparers, U.S.  Anny Cotps of Engineers, Seattle District. 

I 
� 
� 

Name Education/Years of Experience Experience and Expertise 

David Rice Ph.D. Anthropology Cultural resources 
Archaeologist 27 years 

Jeff l..aufle M.S. Fisheries Fisheries biology 
Fisheries Biologist 9 years 

Jeffrey White M.L.A. Landscape Architecture Recreation planning 
Outdoor Recreation Planner 14 years Landscape architecture 

Glen Singleton B.S. Civil Engineering Hydraulics 
Hydraulic Engineer 9 years Water quality 

Wayne Wagner B.S. Geology Hydrology /hydraulics 
Hydraulic Engineer B.S. Oceanography Water management 

20 years 

cp ...... 

• 

Role in SEIS Preparation 

Cultural resources at Libby 

Fish bypass 
Resident fish issues 

Recreation impacts 

Water quality 

Reservoir regulation 
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Table 8-5. List of preparers, Bonneville Power Administration. I CD (X) I CD Name Education/Years of Exoerience Exoerience and Exoertise Role in SEIS Preoaration 

David Askren M.S. Oceanography Environmental engineering Resource modeling 
Environmental Engineer M.S. Civil Engineering Modeling I "'D I:'  :a t/) B.S. Geological Oceanography m -f 

B.S. Geology 
., 
> 0 

18 yeats :a ., m 
Tim Fisher M.S. Fisheries Biology Fisheries biology Fisheries modeling � 
Fisheries Biologist B.S. Ecology Statistical analysis 

3 years 

Jim Geiselman M.S. Env. Engineering Anadromous fish modeling Anadromous fish effects 
Environmental Engineer B.S. Agric. Engineering 

9 years 

William Gordon B.S. Civil Engineering Hydraulic engineering Power system coordinator 
Hydraulic Engineer 30 years 

Rich Hinrichsen Post-M.S. Quant. Ecology Anadromous fish modeling Anadromous fish effects 
Center for Quantitative Science M.S. Mathematical Sciences 
(University of Washington) B.S. Mathematics 
Research Assistant 2 years 

Kathy Hoffman B.S. Mathematics Hydraulic engineering Power effects 
Hydraulic Engineer 22 years 

Chuck Korson M.S. Natural Resource Mgmt. Fisheries management EIS coordination 
Public Utilities Specialist B.A. Biology Environmental analysis Recreation impacts 

B.A. Economics 
13 years 

Robert Neal B.S. Physics Civil engineering Power effects 
Civil Engineer 13 years 

Audrey Perino M.A. Economics Economics Power effects 

i!) Industry Economics B.A. Mathematics Project management & coordination 

� 13 years 

'P Terry Thompson B.S. Electrical Engineering Electrical engineering Power effects � 
a Electrical Engineer 24 years 
1--) 0\ � 
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Table 8-6. List of preparers, Bureau of Reclamation. 

Name 

Richard Prange 
Environmental Specialist 

Frederick Crase 
Environmental Specialist 

Ronald McKown 
Environmental Compliance 

Douglas James 
Environmental OfQcer 

Education/Years of Experience 

B.S. Natural Resource Mgmt. 
26 years 

M.S. Biological Conservation 
22 years 

Ph.D. Speciation 
23 years 

B.A. Sociology 
29 years 

• 

Experience and Expertise 

NEPA compliance 
Fisheries management 
Clean Water Act Section 404 
Water resource planning 
ESA consultation 

Ecology 
Fisheries management 
Environmental planning 

Environmental compliance 
Biological studies 

Urban planning 
Demography 

Table 8-7. List of preparers, Northwest Power Planning Council . 

Name 

Chip McConnaha 
Systems Ecologist 

Duane Anderson 
Fisheries Analyst 

Education/Years of Experience 

M.S. Fisheries 
12 years 

M.S. Marine Biology 
7 years 

Experience and Expertise 

Fisheries management 
Modeling 
Fish passage 

Fisheries modeling 
Data management 

Role in SEIS Preparation 

Upper Snake Reservoir 
System discussions 

Upper Snake Flow 
Augmentation Program 

Grand Coulee Dam effects 
EIS coordination 

Agency input 

Role in SEIS Preparation 

Fish passage modeling 

Fish passage 
Lifecycle modeling 

• 
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Table 8-8. List of preparers, Ebasco Environmental (consultant) . 

� 
· Chris Lawson 

Resource Planner 

Judith Schneider 
Communications Specialist 

Lisa Clark 
Air Quality Specialist 

Peter Carr 
Public Involvement Specialist/ 
Technical Editor 

Greg Green 
Wildlife Biologist 

Karen Raffa 
Regulatory Analyst 

Domoni Glass 
Fisheries Biologist 

Mark Greenig 
Landscape Resource Planner 

Kathy Godtfredsen 
Water Quality Specialist 

• 

Education/¥ ears of Exoeriencg 

M.A. Geography 
B.S. Geography 
14 years 

B.A. English/History 
23 years 

B.S. Physics/Math 
3 years 

B.S. Journalism 
4 years 

M.S. Wildlife Ecology 
B.S. Biology 
13 years 

M.PA. Environ. Mgmt. 
B. A. Political Science 
1 year 

B.S. Fisheries Biology 
12 years 

M.U.P. Urban Planning 
B.S. Landscape Arch. 
1 1  years 

Ph.D. Env. Engineering 
M.A. Env. Engineering 
B.S. Chemical Oceanography 
1 year 

Exoerienc� and Expertise 

Multidisciplinary environmental 
studies 

Hydroelectric operations 
Environmental assessments 
Regulations 

Public involvement 
Communications 
Project management 

Air pollution control 
Solid waste management 
Air permitting 

Public involvement 
Technical editing and writing 

Marine studies 
Terrestrial studies 
Mammal studies 

Regulatory analysis 
Policy evaluation 

Fisheries management 
Fisheries biology 

Visual resources 
Recreation planning & design 
Site planning and design 

Environmental chemistry 

• 

Role in SEIS Preparation I 00 
Project manager 

"'U C'  :a tn m � ., )> 0 :a "T1 m :a 
Assistant project manager tn 

Air quality 

Agency coordination/ 
Public involvement 

Terrestrial ecology 

Compliance with regulations 

Resident fish 

Recreation & aesthetics 

Water quality 

• • 
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Table 8-8. List of preparers, Ebasco Environmental (continued) . 

Name 

Garrett Jackson 
Geomorphologist 

Irene Johnson 
Economist 

Coreen Johnson-Dean 
Technical Editor 

Roger Kadeg 
Water Quality Specialist 

John Knutzen 
Aquatic Scientist 

Jack Mowreader, P.E. 
Consulting Engineer 

Tim Richards 
Graphic Artist 

Lynn Skaves 
Graphic Artist 

Bruce Stoker 
Geomorphologist 

Danene Warnock 
Graphic Artist 

Education/Years of Experience 

M.S. Geosciences 
B.S. Geosciences 
5 years 

M.A. Economics 
B .. S.  Economics 
4 years 

B.A. English 
3 years 

M.S.E. Env. Engineering 
M.S. Analytical Chemistry 
B.S. Physics 
15  years 

M.S. Fisheries 
B.S. Biology 
13  years 

B .S.  Civil Engineering 
20 years 

1 8  years 

A.S. Business 
10 years 

M.S.E. Civil Engineering 
M.S. Remote Sensing/Geology 
B .S .  Geology 
14 years 

B .A. Anthropology 
14 years 

Experience and Expertise 

Geomorphology 
Soil-vegetation associations 
Mapping stream channels 
Geologic hazard evaluation 

Natural resource economics 
Environmental economics 
Policy analysis 

Technical writing and editing 
Document production 

Water quality 
Environmental chemistry 
Wastewater engineering 
Solid and hazardous waste management 

Aquatic resources 
Water quality 
Fisheries 

Civil engineering 
Water resource projects 
Environmental services 

Graphic design/production 
Computer-generated graphics 
Illustration 
Architectural design 

Graphic design 
Desktop publishing 
Computer-generated graphics 

Geology 
Sediment transport 
Hydrology 
Slope stability 

Graphic design 
Computer-generated graphics 
Desktop publishing 

Role in SEIS Preparation 
Geology and soils 

Economics 
Socioeconomics 

Lead editor 
Document production 
manager 

Water quality 

Anadromous fish 

Project director 
Senior review 

Graphics, illustrations 

Graphics 

Geology and soils 

Graphics 
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Table 8-9. List of preparers, BST Associates (consultant) . 

Name 

Paul Sorensen 
Principal 

Brian Winningham 
Economic Research 

• 

Education/Years of Experience 

M.A. Economics 
B.A. Economics 

B.A. Business 
B.A. Economics 

Experience and Expertise 

Waterfront planning and 
development 

Economic assessment 

Economic research 
Economic modeling 
OA/EIS preparation 

• 

Role in SEIS Preparation 

Transportation 

Transportation 

• 
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Tom Stuart 
Stanley Chamber of Commerce 

Joe GibbOns 
President 
Tobacco Valley Economic 
Development Council 

H. L. 'Roy' Clay 
President 
Orofino Chamber of Commerce 

Larry Schlieper 
Owner/Manager 
Valley Graphics 

Alton & Dorothy Lillard 
Lillard's Dent Country 
Storeffrailer Park 

Herbert Johnson 
Flathead Wildlife Inc. 

Elna Darrow 
Chair SOR Committee 
Flathead Basin Commission 

Dick Wollin 

• 
President 
Flathead Lakers Inc. 

Charles Ray 
Idaho Rivers United 

Mark M. Hubbard 
Oregon Natural Resources 
Council 
Western Regional Office 

Ed Chaney 
Northwest Resource Information 
Center Inc. 

F. Lorraine Bodi 
American Rivers 
Northwest Regional Office 

Clyde V. Brummell 
Wildlife Forever Inc. 

Joan K. Eltman 
Northwest Environmental 
Defense Center 

Patti Stone 
Acting Director 
Colville Confederated Tribes 

Michael T. Pablo 
Chairman 

• 
Confederated Salish & Kootenai 
Tribes 

ACOE/2-9-93n:09/04013A 

DISTRIBUTION LIST 

Samuel N. Penney 
Chairman 
Nez Perce Tribal Executive 
Committee 

Allan T. Scholz 
Upper Col. United Tribes 
Fisheries Res. Center 

Ted Strong 
Executive Director 
Columbia River Inter-Tribal Fish 
Commission 

, 

Ted Bottiger 
Vice Chairman 
Northwest Power Planning 
Council 

Lynn A. Brown 
State Conservationist 
U.S. Department of Agriculture 

Randy Phelan 
District Conservationist 
Soil Conservation Service 

Barry Holloway 
Chairman 
Valley Soil Conservation District 

Ken Postma 
Chairman 
Valley Soil Conservation District 

Richard J. Goo by 
State Conservationist 
U.S. Department of Agriculture 

Myron G. Eckberg 
Environmental Protection 
Specialist 
U.S. Department of Housing & 
Urban Development 
Denver Regional Office Region 
VIII 

Gordon Haugen 
Columbia River Basin/Pacfish 
Coordinator 
U.S. Department of Agriculture 
Forest Service Pacific Northwest 
Region 

Dan Thayer 
Environmental Protection 
Specialist 
U.S. Department of the Interior 
Bureau of Indian Affairs 
Chuck Korson 
Bonneville Power Administration 

Douglas James 
Regional Environmental Officer 
Bureau of Reclamation 
Pacific Northwest Region 

Honorable Larry E. Craig 
United States Senate 

Robert G. Whitlam 
State Archaeologist 
Department of Community 
Development 
Office of Archaeology & 
Historic Preservation 

Kenneth J. Swanson 
State Historic Preservation 
Officer 
Idaho State Historical Society 

Honorable Mike Sullivan 
Governor of Wyoming 

Douglas A. DeHart, PhD 
Assistant Chief of Fisheries 
Oregon Department of Fish & 
Wildlife 

T. L. Elwell 
Environmental Review & 
Sediment Manager 
Washington State Department of 
Ecology 

Kenneth L. Robison 
State of Idaho House of 
Representatives 

Herbert B. JohnSon 
Director 
Montana Wildlife Federation 

Kenneth W. Holt 
Department of Health and 
Human Services 
Centers for Disease Control 

David B. House 
Project Development Engineer 
Washington State Department of 
Transportation 
Office of District Administrator 

Robert Minter, Jr. 
Vice President Conservation 
IWF 
Idaho Wildlife Federation 

Honorable Marc Racicot 
Governor of Montana 
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9 DISTRIBUTION 
LIST 

Yvonne S. Ferrell Con Gilmore Vancouver Public Library 
• 

Director President 
Idaho Department of Parks & 
Recreation 

Idaho Steelhead & Salmon Camas Public Library 
Unlimited 

Stevenson Public Library 
Gary Fritz Lynn Tominaga 
Montana Dept of Nat Resources 
& Conservation 

Water and Policy Analyst 
Idaho Water Users Association 

Washougal Public Library 

Inc. 
Jerry M. Conley 

White Salmon Public Library 

Director Charles S. Polityka Goldendale Public Library 
Idaho Fish and Game Regional Environmental Officer 

U.S. �artment of the Interior Walla Walla Public Library 
Jim Pritchard Office o Environmental Affairs 
Pritchard Appraisal & Farm Penrose Memorial Library 
Financial Consult. Donald Ponozzo Whitman College 

Chairman 
Darryll Olsen PhD 
Regional Planner/Resource 

Board of County Commissioners Kennewick Public Library 

Economist 
Northwest Irrigation Utilities 

Jerry 0. Olin 
Dworshak Excursions 

Pasco Public Library 

Richland Public Library 
D. Jeffrey Mason John D. Carr 
Area Director Executive Director Prosser Public Library 
AgriNorthwest Inc. Direct Service Industries Inc. 

Yakima Public Library 
J. Rodney Larson Rick Seaborne 
Area Director/Prior West Farm U.S. Environmental Protection Dayton Public Library 
AgriNorthwest Agency 

Region 10 Colfax Public Library 

• Jack Heaston 
General Manager Kent Nielson Connell Public Library 
Harney Electric Corporation Inc. Manager 

William K. Drummond 
McNary Farm Pomeroy Public Library 

Manager Faith Cooke Clarkston Public Library 
Power Council 

Glenn Vanselow PhD 
Salem Public Library Pullman Public Library 

Executive Director 
Pacific Northwest Waterways 

Portland Public Library Asotin Public Library 

Association Cascade Locks Public Library Spokane Public Libraty 

Al Wright 
Executive Director 

Hood River Public Library Wenatchee Public Library 

Pac Northwest Utilities 
Conference Committee 

The Dalles Public Library Cas�ere Public Library 

Arlington Public Library Chelan Public Library 
Dave Harper 
Pacific Northwest Generating 
Cooperative 

Boardman Public Library · Brewster Public Library 

Umatilla Public Library Bridgeport Public Library 
Doug Donner 
Store Manager Hermiston Public Library Coulee Dam Public Library 
Glenwood IGA Foodliner 

Milton-Freewater Public Library Grand Coulee Public Library 
Ronald H. Wilkerson 
Manager 
Western Montana Electric 

Pendleton Public Library Kettle Falls Public Library 

Generating & Transmission Ontario Public Library Colville Public Library 
Cooperative Inc. 

Nyssa Public Library Boise Public Library 

• 
R. Thomas Mackay 
Vice President Finance Washington State (Olympia) Moscow Public Library 
AgriNorthwest 

Olympia Public Library Lewiston Public Library 
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• 
Orofino Public Library Mr. Howard S. Kutzer Ken Struckmeyer 

Regional Environmental Officer Washington State University 
Weiser Public Library Department of Housing and Dept. of Horticulture & 

Urban Development Landscape Atchitecture 
Payette Public Library 

Director Warren Mason 
Caldwell Public Library Environmental Protection 

Agency (A-104) Sideny N. Clouston, Jr. 
Nampa Public Library Office of Federal Activities 

Roy E. Barker 
Emmett Public Library Regional Administrator 

Federal Highway Admin. Thomas A. Townsend 
Twin Falls Public Library 

Environmental Officer William F. Larsen 
Burley Public Library Department of Housing and 

Urban Devlopment Frank Gunderson 
Rupert Public Library 

Thayne Chaumell Director 
Blackfoot Public Library Dedit. of Commerce (PP/EC) 0 ce of Ecology & Wade & Carol Waugh 
Pocatello Public Library Conservation NOAA 

Reed Burkholder 
Idaho Falls Public Library Commander 

U.S. Coast Guard Linda McClure 
Mr. Fred C. Schmidt 13th District 
Head Documents Dept. - AD F. A. Bayer 
Colorado State University Regional Forester 

Lyman Schwartzkopf U.S. Forest Service 
Stephanie Kakay 

• 
Idaho State Library Barbara Ritchie 

Washington Dept. of Ecology 
Boise State University Environmental Review Section 
Government Documents Library 

Rod Miller, State Planning 
Columbia Basin College Coordinator 
Library Media Center Herschler Bldg. 

Andrew Johnson Debbie Stanton 
University of Washington Lt. Governor's Office 
Library Intergovernmental Review 
Governmentations Division Clearing House 

Ramona Spauffer Roy Fox 
Salmon Public Library Bonneville Power Admin. 

Seattle Public Library Ron McKown 
Downtown Library Bureau of Reclamation 

Gresham Public Library Dave Kenyon 

Diane Ensign 
Dept. of the Army 
U.S. Army Corps of Engineers 

N orthwestem School of Law 
Boley Library Dave Ponganis 

Dept. of the Army 
Mr. Jonathon P. Deason North Pacific Div. Corps of 
Director Engineers 
Department of the Interior 
Office of Environmental Project Lynne Hamilton 
Review Dept. of the Army 

Portland Dist. Corps of 
Kenneth W. Holt M.S.E.H. Engineers 

• 
Department of Health and 
Human Services Chris Lawson 
Center for Environ. Health & Ebasco Services Inc. 
Injury Control 
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1 0 .0 GLOSSARY AND ACRONYMS 

ACEC - Areas of Critical Environmental Concern 

Acre-foot - The volume of water that will cover 1 acre to a depth of 1 foot. 

Adfluvial - Fish that ascend from freshwater lakes to breed in streams. 

AIWP - Annual Implementation Work Plan 

aMW - Average megawatt; the average amount of energy (number of megawatts) supplied or demanded over a 
specified period of time. 

Anadromous fish - Fish, such as salmon or steelhead trout, that are born in freshwater, migrate, to and mature in 
the ocean, and return to fresh water as adults to spawn. 

Annual operating plan - A yearly plan for operating storage reservoirs on the Columbia River. Such a plan is 
specifically required by the Columbia River Treaty and by the Pacific Northwest Coordination Agreement. 

Assured refill curve - A curve showing minimum elevations which must be maintained at each project to ensure 
refill, even if the third lowest historical water year occurred; it sets limits on the production of energy. 

Augmenting - Increasing; in this application, increasing river flows above levels that would occur under normal 
operations by releasing water from storage reservoirs. 

Baseload - In a demand sense, a load that varies only slightly in level over a specified time period. In a supply 
sense, a plant that operates most efficiently at a relatively constant level of generation. 

BIA - Bureau of Indian Affairs 

BKD - Bacterial kidney disease of salmonid fish 

BLM - Bureau of Land Management 

BNRR - Burlington Northern Railroad 

BoR - Bureau of Reclamation 

BP - Before the present time 

BPA - Bonneville Power Administration 

Bypass system - Structure at a dam that provides a route for fish to move through or around the dam without 
passing through the turbines. 

CAA - Clean Air Act 

Calibration - Adjustment of model processes to reflect known data. 

Capacity - The maximum sustainable amount of power that can be produced by a generator or carried by a 
transmission facility at any instant . 

ACOE/2-9-93/03281 A 1 0-1 



1 0 GLOSSARY AND ACRONYMS 

Capacity/energy exchange - A transaction in which one utility provides another with capacity service in exchange for 
additional amounts of firm energy (exchange energy) or money, under specified conditions, usually during offpeak 
hours. 

CAR - Coordination Act Report 

CBFW A - Columbia Basin Fish and Wildlife Authority; represents regional fish agencies (state and federal) and 
tribes. 

CEQ - Council on Environmental Quality 

cfs - cubic feet per second 

Corps - U.S. Army Corps of Engineers 

CPO - Coordinated Plan of Operations 

CRBG - Columbia River Basalt Group 

CRGNSA - Columbia River Gorge National Scenic Area 

CRiSP - Columbia River Salmon Passage Model 

CRITFC - Columbia River Intertribal Fish Commission 

• 

Critical period - That portion of the historical 50-year streamflow record that would produce the least amount of • energy with all reservoirs drafted from full to empty. For the past several years of planning, the critical period has 
been from September 1928 through February 1932. 

Critical rule curves - A set of curves which define reservoir elevations that must be maintained to ensure that firm 
system requirements (both power and non-power) can be met under the most adverse historical streamflow 
conditions. Critical rule curves are derived for all four years in the critical period. They are used to guide 
reservoir operation for power. 

CRM - Columbia river mile 

CRSMA - Columbia River Salmon Mitigation Analysis; includes evaluations of short-term (such as the 1992 lower 
Granite and Little Goose reservoir drawdown) and long-term measures. 

Cubic feet per second (cfs) - A unit of measurement pertaining to flow of water. One cfs is equal to 449 gallons per 
minute. 

CWA - Clean Water Act 

Demand - The rate at which electric energy is used, whether at a given instant or averaged over any designated 
period. 

Discharge - Volume of water flowing in a given stream at a given time, usually expressed in cubic feet per second. 

Displacement - The substitution of less expensive energy for more expensive thermal energy (usually hydroelectric 
energy transmitted from the Pacific Northwest or Canada to substitute for more expensive coal and oil-fired 

• generation in California). Such displacement means that the thermal plants can reduce or shut down their 
production, saving money and often reducing air pollution. 
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GLOSSARY AND ACRONYMS 1 0  
Draft - Release of water from a storage reservoir. 

Drawdown - The distance that the water surface of a reservoir is lowered from a given elevation as water is released 
from the reservoir. In the current EIS application, drawdown generally refers to elevational changes below MOP. 

DSI - Direct Service Industry 

Edaphic - Of or relating to soil, especially as it affects living organisms. 

EIS - Environmental Impact Statement 

ELCM - Empirical Life Cycle Model 

Endemism - Native or limited to a certain region (endemic). 

Energy content curves - A set of curves which establish limits on the amount of reservoir draft permitted for non
firm energy production. 

EPA - U.S. Environmental Protection Agency 

Epilimnion - A fresh water zone of relatively warm water in top layer of reservoir in which mixing occurs as a 
result of wind action and convection currents. 

ESA - Endangered Species Act 

Escapement - Number of salmon that actually return to a stream to spawn. 

FELCC - Firm Energy Load Canying Capacity; the amount of energy the region's generating system, or an 
individual utility or project, can be called on to produce on a firm basis during actual operations. FELCC is made 
up of both hydro and non-hydro resources, including power purchases. The hydro portion of FELCC is based on 
the energy that could be produced if critical period water conditions were to reoccur. 

FGE - Fish guidance efficiency; the proportion of juvenile fish passing into the turbine intakes that are diverted 
away from the turbines and into bypass facilities. 

Firm energy - Guaranteed or assured energy 

Fish hatchery - A facility in which fish eggs are incubated and hatched and juvenile fish are reared for release to 
lakes or rivers. 

Fish ladders - A series of ascending pools constructed to enable salmon or other fish to swim upstream around or 
over a dam. 

Fish passage facilities - Features of a dam that enable fish to move around, through, or over without harm. 
Generally an upstream fish ladder or a downstream bypass channel. 

Flip lips - Also known as spill deflectors; structural modifications made to the spillways of some Columbia-Snake 
River projects to deflect flows and reduce the deep plunging flows that create high-dissolved gas levels. 

Flood control rule curve - A curve, or family of curves, indicating reservoir drawdown required to control flood 
flows. (also called Mandatory Rule Curve or Upper Rule Curve). 
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1 0 GLOSSARY AND ACRONYMS 

Flow - The volume of water passing a given point per unit of time. 

FLUSH - Fish Leaving Under Several Hypotheses 

fluvial - Of, pertaining to, or inhabiting a river or stream. 

fmsl - feet mean sea level 

Forebay - The portion of a reservoir at a hydroelectric project that is immediately upstream of the dam. 

FPC - Fish Passage Center; institution that has the responsibility to monitor anadromous fish passage through the 
Columbia-Snake River System 

FPDEP - Fish Passage Development and Evaluation Program 

FPE - fish passage efficiency 

FPP - Fish Passage Plan 

fps - feet per second; a measure of water velocity. 

Freshet - A rapid temporary rise in streamflow caused by heavy rains or rapid snowmelt. 

FTOT - Fish Transportation Oversight Team 

Full pool - The maximum level of a reservoir under its established normal operating range. 

FWS - U.S. Fish and Wildlife Service 

FY - Fiscal year; the annual period used for budgeting purposes; the Federal fiscal year begilis October 1 and ends 
on September 30. 

Gas supersaturation - Concentrations of dissolved gas in water that are above the saturation (100 percent capacity) 
level of the water. Excess dissolved gas can harm aquatic organisms. 

Generation - Act or process of producing electric energy from other forms of energy; also the amount of electric 
energy so produced. 

gpm - gallon per minute 

HCNRA - Hells Canyon National Recreation Area 

HMU - Habitat Management Unit 

Hydraulic head - The vertical distance between the surface of the reservoir and the surface of the river immediately 
downstream from the turbine and dam. 

Hydraulic jump - A transition in water flow when water accelerates over a local steep gradient and enters a lower 
gradient immediately downstream. The water accelerates, its surface lowers, and accumulates energy. At the lower 
gradient, the flow decelerates, the water surface rises, and the accumulated energy is dissipated in a region of 
extremely turbulent flow. 

Hydroelectric - The production of electric power through use of the gravitational force of falling water. 
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GLOSSARY AND ACRONYMS 1 0  
Hydrology - The science dealing with the continuous cycle of evapotranspiration, precipitation, and runoff. 

Hydrometeorological observations - Rainfall, snowpack, and other climatic measurements used to predict runoff. 

Hypolimnion - A lower level of water in a stratified lake, characterized by a uniform temperature that is generally 
cooler than that of other strata in the lake. 

HYSSR - Hydro System Seasonal Regulation 

IDFG - Idaho Department of Fish and Game 

INHP - Idaho Natural Heritage Program 

Intake - The entrance to a turbine at a dam, a diversion works, or a pumping station. 

Interchange energy - Electric energy received by one utility system usually in exchange for energy to be delivered to 
another system at another time or place. Interchange energy is to be distinguished from a direct purchase or sale, 
although accumulated energy balances are sometimes settled in cash. 

Intem.tptible power - A supply of power, which by agreement, can be shut off on relatively short notice (from 
minutes to a few days). 

IPC - Idaho Power Company 

• Jack - An early maturing male salmonid fish 

Juvenile - The early stage in the life cycle of anadromous fish when they migrate downstream to the ocean. 

kWh - kilowatt hour 

KAF - thousand acre-feet 

kcfs - 1 , 000 cfs 

kV - kilo volt (1 ,000 volts) 

Levee - An embankment constructed to prevent a river from overflowing. 

Littoral - on or along the shoreline. 

Load - The amount of electric power or energy delivered or required at any specified point or points on a system. 
Load originates primarily at the energy-consuming equipment of the customers. 

Locks - A chambered structure of a waterway closed off with gates for the purpose of raising or lowering the water 
level within the lock chamber so ships can move along the waterway. 

Low pool - At or near the minimum level of a reservoir under its established normal operating range. 

LTSA - Long-Term Spill Agreement 

• LWCFA - Land and Water Conservation Fund Act 
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MAF - million acre-feet 

Mainstem - The principal portion of a river in a river basin, as opposed to the tributary streams and smaller rivers 
that feed into it. 

MDFWP - Montana Department of Fish, Wildlife, and Parks 

Megawatts (MW) - A megawatt is one million watts, a measure of electrical power. 

mg/1 - milligram per liter 

Mid-Columbia - The section of the Columbia River from Chief Joseph Dam to its junction with the Snake River. 

mills/kwh - one tenth of one cent per kilowatt hour; for example, 35 mills/kwh equals 3.5C per kwh. 

MOA - Memorandum of Agreement 

MOP - minimum operating pool; the minimum elevation of the established normal operating range of a reservoir. 

MRCs - mandatory flood control rule curves, refer to flood control rule curves 

msl - mean sea level 

MSP - maximum sustainable product 

MW - megawatt(s) 

MWh - megawatt hour(s) 

NAAQS - National Ambient Air Quality Standards 

NED - national economic development 

NEPA - National Environmental Policy Act 

NFH - National Fish Hatchery 

NMFS - National Marine Fisheries Service 

Nonpower operating requirements - Operating requirements at hydroelectric projects that pertain to navigation, flood 
control, recreation, irrigation, and other non-power uses of the river. 

Nonfirm energy - Energy available when water conditions are better than critical; such energy is sold on an 
interruptible (non-guaranteed) basis. Also called secondary energy. 

Northwest Power Pool (NWPP) - Made up of BPA, the Corps, BoR, and public and private utilities in the 
Northwest, British Columbia, and Alberta. The group's primary functions are administering the Pacific Northwest 
Coordination Agreement and Northwest Power Pool Committee activities. The NWPP maintains a central staff in 
Portland known as the NWPP Coordinating Group. 

NPDES - National Pollutant Discharge EJimination System 

NPPC - Northwest Power Planning Council 
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NPS - National Park Service 

NRHP - National Register of Historic Places 

NTU - Nephelometric turbidity units; a measure of the amount of suspended sediment in the water. 

NWR - National Wildlife Refuge 

OA!EIS - 1992 Options Analysis/Environmental Impact Statement 

Offpeak hours - Period of relatively low demand for electrical energy, as specified by the supplier (such as the 
middle of the night). 

ONA - Outstanding Natural Areas 

ONHP - Oregon Natural Heritage Program 

Operating limits - Limits or requirements that must be factored into the planning process for operating reservoirs 
and generating projects. (Also see operating requirements, below.) 

Operating requirements - Guidelines and limits that must be followed in the operation of a reservoir or generating 
project. These requirements may originate in authorizing legislation, physical plant limitations or other sources. 

Operating rule curve - A curve, or family of curves, indicating how a reservoir is to be operated under specific 
conditions and for specific purposes. 

Operating year - The 12-month period, from August 1 through July 31,  that is used for power system planning 
purposes. 

Outages - Periods, both planned and unexpected, during which the transmission of power stops or a particular 
power-producing facility ceases to function. 

P AHs - polyaromatic hydrocarbons 

PAM - Passage Analysis Model 

PCBs - polychlorinated biphenyls 

PCPI - per capita personal income 

Peak loads - The maximum electrical demand in a stated period of time. It may be the maximum instantaneous load 
or the maximum average load within a designated period of time. 

PNEPPCA - Pacific Northwest Electric Power Planning and Conservation Act 

PIES - Project Improvements for Endangered Species 

Piezometer - A small-diameter well or other device for measuring groundwater levels. 

PNUCC - Pacific Northwest Utilities Conference Committee 
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PNCA - Pacific Northwest Coordination Agreement. A binding agreement among BPA, the Corps, BoR, and the 
major generating utilities in the Pacific Northwest that stemmed from the Columbia River Treaty. The Agreement 
specifies a multitude of operating rules, criteria, and procedures for coordinating operation of the system for power 
production. It directs operation of major generating facilities as though they belonged to a single owner. 

Pool - Reservoir; a body of water impounded by a dam. 

ppm - parts per million 

Project outflow - The volume of water per unit of time discharged from a project. 

Proportional draft - A condition in which all reservoirs are drafted in the same proportion to meet firm loads. 

PSC - Pacific Salmon Commission 

PUD - Public Utility District 

Pulsing - Use of augmented flow releases from Dworshak to move smolts through the river system. Pulsing is 
coordinated with the Water Budget and nighttime peaking attraction activities through the Fish Passage Center and 
NMFS coordination. 

Redds - sa.Imon spawning nests in gravel. 

Refill - The point at which the storage reservoirs of the hydro system are considered "full" from the seasonal 
snowmelt runoff. 

• 

Reliability - For a power system, a measure of the degree of certainty that the system will continue to meet load for • a specified period of time. 

Reservoir draft rate - The rate at which water, released from storage behind a dam, reduces the elevation of the 
reservoir. 

Reservoir elevations - The levels of the water stored behind dams, stated in reference to mean sea level. 

Reservoir storage - The volume of water in a reservoir at a given time. 

Resident fish - Fish species that reside in fresh water throughout their lives. 

Residualism - A condition in which migrating juvenile salmonid smolts lose their urge to migrate, physiologically 
revert to their freshwater life form, and remain in fresh water rather than migrate to sea. 

RM - River mile 

RNA - Research Natural Areas 

ROD - Record of Decision 

Rule curves - Water levels, represented graphically as curves, that guide reservoir operations. 

Run-of-river dams - Hydroelectric generating plants that operate based only on available streamflow and some short
term storage (hourly, daily, or weekly). 

Run-of-river reservoirs - The pools or impoundments formed behind run-of-river dams. 

Salmonids - Of or pertaining to fish of the family Salmonidae, includirig salmon, trout, and steelhead. 
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SAM - System Analysis Model, a mathematical model developed and operated by BPA to simulate the operation of 
the integrated Northwest hydroelectric system. 

SAR - smolt-to-adult return rates 

SCS - System Configuration Study; long-term evaluations being conducted under the Columbia River Salmon 
Mitigation analysis. 

Secondary energy - Hydroelectric energy in excess of firm energy, often used to displace thermal resources. Also 
called non-firm energy. 

SEIS - Supplemental Environmental Impact Statement 

Sensitivity - The degree to which a given outcome is subject to change based on changes in assumptions or input 
parameters. A sensitivity test is intended to compare the consequences of the same action under differing sets of 
assumptions. 

Shaping - The scheduling and operation of generating resources to meet changing load levels. Load shaping on a 
hydro system usually involves the adjustment of storage releases so that generation and load are continuously in 
balance. 

SHPO - State Historic Preservation Officer 

SLCM - Stochastic Life Cycle Model 

Smolt - A juvenile salmon or steelhead migrating to the ocean and undergoing physiological changes to adapt its 
body from a freshwater to a saltwater environment. 

SOR - (Columbia River) System Operation Review 

Spawning - The releasing and fertilizing of eggs by fish. 

Spill - Water passed over or through a spillway or through regulating outlets without going through turbines to 
produce electricity. Spill can be forced, when there is no storage capability and flows exceed turbine capacity, or 
planned, for example, when water is spilled to enhance juvenile fish survival. 

Spillway - Overflow structure of a dam. 

SPM - System Passage Model 

Storage reservoirs - Reservoirs that provide space for retaining water from springtime snowmelts. Retained water is 
released as necessary for multiple uses-power production, fish passage, irrigation, and navigation. 

Streamflow - The rate at which water passes a given point in a stream, usually expressed in cubic feet per second 
(cfs). 

Subyearlings - Juvenile fish less than 1 year old. 

Surplus energy - Energy generated that is beyond the immediate needs of the producing system. This energy is 
frequently sold on an interruptible basis . 

. Tailrace - The canal or channel that carries water away from a dam. 

• TBR - transport-benefit ratio 
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TOO - Total dissolved gas 

Thermal power plant - Generating plant which converts heat energy into electrical energy. Coal, oil and gas-fired 
power plants, and nuclear power plants are common thermal resources. 

TPU - Transportation and public utilities 

Tules - The name commonly applied to fall chinook salmon originating on the lower Columbia River. 

Turbine - Machinery that converts kinetic energy of a moving fluid, such as falling water, to mechanical or 
electrical power. 

ungulate - Hoofed mammals such as horses, cattle, and deer. 

Upriver brights - The name commonly applied to fall chinook salmon originating on the middle Columbia River, 
primarily in the area below Priest Rapids Dam. 

UPRR - Union Pacific Railroad 

Usable storage - Water occupying active storage capacity of a reservoir. 

Usable storage capacity - The portion of the reservoir storage capacity in which water normally is stored or from 
which water is withdrawn for beneficial uses, in compliance with operating agreements. 

USFS - U.S. Forest Service 

USGS - U.S. Geological Survey 

Variable energy content curve (VECC) - The January through July portion of the energy content curve. The VECC 
is based on the expected amount of spring runoff. 

Velocity - Speed; the time rate of linear motion in a given direction. 

Water Budget - A part of the Northwest Power Planning Council's Fish and Wildlife Program calling for a volume 
of water to be reserved and released during the spring, if needed, to assist in the downstream migration of juvenile 
salmon and steelhead. 

Water particle travel time - The theoretical time that a water particle would take to travel through a given reservoir 
or river reach. It is calculated by dividing the flow (volume of water per unit time) by the crosS-sectional area of 
the channel. 

Water Rights - Priority claims to water. In western states, water rights are based on the principle "first in time, 
first in right, " meaning older claims take precedence over more recent ones. 

WOW - Washington Department of Wildlife 

WNHP - Washington Natural Heritage Program 

WRDA - Water Resources Development Act 

Xerophytic - Plant types that are structurally adapted for life and growth with a limited water supply. 
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4-13, 4-14, 4-64, 4-67, 4-68, 

4-1 1 1 ,  4-1 19 
2-33, 2-34, 2-36, 4-80 
2-40, 2-41, 4-114, 5-4 

ES-10, 2-10, 2-39, 2-41,  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ES-1,  ES-2, ES-3, 1-1,  1-2, 

1-4, 2-6, 2-9, 2-10, 2-13, 2-15, 2-16, 2-18, 2-20, 2-21,  2-25, 2-26, 2-32, 2-33, 2-34, 2-40, 2-45, 
2-52, 2-54, 3-3, 3-4, 3-5, 3-4, 3-6, 3-1, 4-4, 4-6, 4-12, 4-14, 4-16, 4-17, 4-22, 4-23, 4-24, 4-47, 
4-82, 7-5, 8-1 

Bonneville hatchery . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-26, 4-14 
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British Columbia . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ES-7, 2-1 ,  2-19, 2-36, 2-41, 

Brownlee 

Bull 

Bypass 

Campgrounds 

Camping 

Canada geese 

2-43, 2-46 

ES-2, ES-5, ES-6 , ES-7, 1-2, 
1-8, 2-2, 2-3, 2-5, 2-1 1 ,  2-17, 2-18, 2-19, 2-27, 2-32, 2-34, 2-37, 2-38, 2-39, 2-46, 2-49, 3-8, 

3-9, 3-10, 3-12, 3-13, 3-15, 3-16, 3-22, 3-23, 3-1, 3-2, 4-4, 4-5, 4-6, 4-14, 4-70, 4-75, 4-77, 

4-78, 4-79, 4-80, 4-82, 4-84, 4-89, 4-90, 4-95, 4-109, 4-1 13, 4-121 , 4-125, 4-126, 4-127, 7-7 

2-27, 2-28, 2-29, 2-30, 2-31 ,  
4-70, 4-71 ,  4-72, 4-73 

ES-3, ES-8, 1-8, 2-5, 2-9, 
2-10, 2-12, 2-13, 2-16, 2-54, 3-2, 3-3, 3-4, 3-13, 3-14, 4-13, 4-17, 4-18, 4-22, 4-23, 4-26, 4-33, 

4-41, 4-47, 4-60, 4-1, 5-2 
2-10, 2-39, 2-41, 2-43, 2-50, 

4-1 15, 4-124, 7-4 
2-10, 2-40, 2-41, 2-43, 2-45, 

Candidate species 

Capacity 

2-33, 2-35, 4-78, 4-79 

4-85 
ES-5, ES-10, 2-1 , 2-5, 2-12, 

Cascades 

Catfish 

Channel 

Chemical 

Chinook 

2-16, 2-19, 2-39, 3-9, 3-10, 3-21, 4-14, 4-94, 4-97, 4-103, 4-104, 4-103, 4-104, 4-105, 4-106, 
5-6, 5-7, 7-4, 7-5, 7-6 

2-45 
2-26, 2-27 
ES-4, 2-9, 2-13, 2-26, 2-27, 

2-48, 2-54, 3-2, 3-14, 4-77, 4-79, 4-82, 4-97, 4-109, 7-6 

2-13, 4-94 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ES-1, ES-3, ES-8, ES-9, 

ES-1 1 ,  ES-12, 1-1, 1-5, 1-8, 2-13, 2-15, 2-19, 2-20, 2-24, 2-25, 2-26, 2-41 ,  3-15, 3-22, 4-1 1 , 
4-12, 4-13, 4-14, 4-15, 4-16, 4-17, 4-18, 4-21, 4-22, 4-23, 4-24, 4-25, 4-27, 4-26, 4-32, 4-33, 

4-34, 4-35, 4-34, 4-35, 4-39, 4-40, 4-39, 4-41 ,  4-42, 4-43, 4-44, 4-43, 4-45, 4-46 , 4-47, 4-48, 
4-49, 4-50, 4-52, 4-53, 4-52, 4-56, 4-57, 4-60, 4-61, 4-62, 4-74, 5-1 , 5-2, 5-3, 5-4, 5-7, 5-39, 7-3 

Chum . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2-24 
Clearwater Fish Hatchery . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-26 

Clearwater River . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ES-10, 2-2, 2-3, 2-22, 2-23, 
2-32, 2-34, 2-37, 2-40, 2-46, 3-12, 4-3, 4-6, 4-70, 4-1 12, 5-7 

Coho 2-24, 2-26 
Columbia Basin Fish and Wildlife Authority (CBFWA) . . . . . . . . . . . . . . . . 2-25, 3-2, 4-13, 4-47, 6-2 

Columbia River Basin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ES-1, ES-2, ES-3, 1-1, 1-2, 
1-4, 1-7, 1-8, 2-1 ,  2-5, 2-1 1, 2-20, 2-3 1 ,  2-35, 2-39, 2-46, 4-86, 5-1, 7-4, 7-5 

Columbia River Gorge . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7-7 
Columbia River Gorge National Scenic Area . . . . . • • . . • • . . . . . • . . • . . 7-7 

Columbia River Salmon Passage Model (CRiSP) . . . . . . . . . . . . . . . . . . . . ES-8, ES-9, 4-15, 4-16, 4-17, 

4-18, 4-22, 4-23, 4-24, 4-25, 4-26, 4-32, 4-33, 4-35, 4-46, 4-48, 4-56, 4-60, 4-61,  5-2, 5-3, 5-39 
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Columbia River Treaty . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-8, 2-1 1, 2-52, 2-53, 3-10 

Columbia-Snake Inland Waterway . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-9, 2-38 

Coulee Dam National Recreation Area 

Crappie . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

4-85 

2-26, 2-27 

Cultural resources . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ES-10, ES-1 1, 2-48, 2-49, 

2-50, 4-127, 4-128, 5-7, 7-1 

Deer 2-33, 2-34, 2-36, 2-37' 4-80, 

4-8 1, 4-84, 4-87 

Dissolved gas • • • . . . . . . • • • • • • • • • . . . . . • • • • • . . . . . • • .  , • . • . • ES-3, 2-13, 2-16, 2-18, 2-20, 

2-21, 2-22, 2-23, 3-4, 4-3, 4-6, 4-11,  4-13, 4-16, 4-21,  7-2 

Dissolved oxygen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-21, 2-22, 2-23, 2-24, 2-28, 

4-6, 4-65 

Driftnet fishing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-15 

Dworshak . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ES-2, ES-5, ES-6, ES-7, 

ES.:.1o, ES-1 1,  1-2, 1-4, 1-5, 2-3, 2-5, 2-6, 2-1o, 2-17, 2-18, 2-19, 2-22, 2-23, 2-26, 2-27, 2-30, 

2-31 ,  2-32, 2-34, 2-37, 2-38, 2-39, 2-40, 2-46, 2-49, 3-8, 3-9, 3-10, 3-1 1, 3-12, 3-15, 3-17, 3-16, 

3-21,  3-22, 3-23, 3-1, 3-2, 4-4, 4-3, 4-5, 4-14, 4-68, 4-69, 4-70, 4-75, 4-77, 4-78, 4-79, 4-80, 

4-81,  4-82, 4-84, 4-85, 4-89, 4-90, 4-91, 4-94, 4-95, 4-97, 4-99, 4-98, 4-104, 4-105, 4-109, 

4-1 11 ,  4-1 12, 4-1 17, 4-1 18, 4-1 17, 4-1 18, 4-119, 4-120, 4-1 19, 4-121, 4-125, 4-127, 4-128, 

4-130, 4-13 1,  4-132, 4-133, 5-7, 7-6, 7-7 

Dworshak National Fish Hatchery . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-26, 4-14 

ELCM . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ES-9, 4-15, 4-16, 4-45, 4-46, 

4-48, 4-49, 4-52, 4-53, 4-56, 4-61 

Embayments 2-27, 2-28, 2-32, 2-33, 2-34, 2-35, 4-77, 4-78, 4-79, 4-80, 4-85, 4-86, 4-90, 4-91, 4-124, 4-125 

Empirical Life Cycle Model . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-15, 4-16, 4-57 

Employment 2-50, 4-17, 4-129, 4-130, 4-133 

Endangered species see also Appendix D . . . . . . . . . . . . . . . . . . . . . . . . . ES-1, ES-4, ES-7, 1-1, 1-5, 

1-9, 2-19, 2-25, 2-30, 2-33, 2-34, 2-35, 2-36, 3-4, 4-82, 4-86, 5-3, 7-2, 7-3, 7-7 

Endangered Species Act 

Energy 

2-9, 2-12, 2-20, 4-103, 4-104, 4-105, 4-106, 5-6, 5-7 

Environmental Protection Agency (EPA) 

4-14, 7-2 

Erosion 

4-91, 4-92, 4-98, 4-1 10, 4-123, 4-127, 4-128, 7-1, 7-6 

ES-1, 1-1, 7-2 

ES-10, 1-8, 2-6, 2-5, 2-6, 

2-20, 2-21, 2-23, 2-38, 4-13, 

2-37, 4-76, 4-88, 4-89, 4-90, 

6-3, 6-4 Factsheets 

Fall chinook ES-3, ES-8, ES-1 1 ,  ES-12, 1-5, 1-8, 2-19, 2-20, 2-24, 2-25, 2-26, 3-15, 3-22, 4-13, 4-14, 4-15, 

4-16, 4-17, 4-18, 4-21, 4-22, 4-23, 4-24, 4-25, 4-27, 4-33, 4-34, 4-35, 4-34, 4-35, 4-45, 4-46, 

4-47, 4-48, 4-49, 4-56, 4-57, 4-60, 4-61 ,  4-62, 5-1, 5-2, 5-3, 5-7 

Fecal coliform . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-21 

Firm energy load carrying capability (FELCC) . . . . . . . . . . . . . . . . . . . . . 2-6, 3-16, 4-104, 4-105, 

4-106, 5-6 
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Fish and Wildlife Program . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ES-4, 1-2, 1-5, 1-7, 1-8, 

2-12, 2-17, 2-18, 2-20, 3-1 , 3-3, 3-8, 3-14, 3-15, 6-2, 7-4, 7-5 

Fish guidance efficiency (FGE) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-4, 4-22, 4-41, 4-42, 4-47 

Fish ladder ES-3, 2-16, 2-54, 3-3, 3-4, 3-14, 4-21,  4-23 

Fish Leaving Under Several Hypotheses (FLUSH) . . . . . . . . . . . . . . . . . . . ES-9, 2-17, 4-15, 4-16, 4-45, 

4-46, 4-48, 4-49, 4-50, 4-52, 4-56, 4-57, 4-61,  4-76 

Fish passage ES-3, ES-8, ES-9, 1-4, 1-7, 2-3, 2-9, 2-10, 2-16, 2-17, 2-18, 2-20, 2-54, 3-2, 3-3, 3-4, 3-5, 3-1 1,  

3-13, 3-15, 3-24, 4-1 ,  4-1 1 ,  4-23, 4-46, 4-60, 5-1 ,  5-2, 5-4, 6-2, 6-3 

Fish Passage Center 

6-2 

2-17, 2-18, 3-4, 4-23, 4-46, 

Fish transport . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-13 

Fish Transportation Oversight Team . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-13, 3-3 

Fishing 

Flathead Lake 

ES-10, 2-10, 2-17, 2-39, 

2-40, 2-41,  2-43, 2-45, 2-49, 2-50, 2-52, 2-53, 3-15, 4-23, 4-1 12, 4-1 13, 4-1 15, 4-1 16, 4-1 17, 

4-1 19, 4-129, 4-130, 4-134, 5-7, 7-7 

2-24, 2-29, 2-3 1,  2-35, 2-36, 

2-45, 2-48, 4-83, 4-84 

Flathead River . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2-3, 2-24, 2-28, 2-29, 2-31 ,  

2-36, 2-37, 2-43, 2-45, 2-47, 2-48, 4-3, 4-72, 4-73, 4-91 , 4-1 16, 4-126 

Flip lips . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4-6, 4-1 1 ,  4-16, 4-21 

Flood control . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ES-2, ES-5, ES-6, ES-7, 2-1, 

Forebay 

Fry 

2-5, 2-6, 2-9, 2-10, 2-1 1 ,  2-12, 2-18, 2-30, 3-8, 3-9, 3-10, 3-1 1 ,  3-15, 3-16, 3-21,  3-22, 3-23, 

3-24, 3-25, 3-1, 3-2, 4-70, 4-71, 4-89, 4-90, 4-91, 4-95, 4-1 1 1 , 4-128, 7-4 

2-13, 2-21,  2-22, 2-54, 

4-103, 4-105 

2-25, 2-30, 2-3 1 

Fugitive dust 4-94, 4-95, 7-2 

Game birds 2-33, 4-79 

Gas saturation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-3, 4-13, 7-2, 7-3 

Glacier National Park . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-35, 2-36, 2-43, 2-45, 2-48 

Grain 

Grand Coulee 

Gray wolf 

Grazing 

Grizzly bear 

2-39, 4-97, 4-130 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ES-2, ES-5, ES-6, ES-7, 1-2, 

2-2, �-3, 2-5, 2-6, 2-9, 2-1 1,  2-17, 2-18, 2-19, 2-23, 2-28, 2-34, 2-37, 2-38, 2-46, 2-49, 3-8, 3-9, 

3-10, 3-15, 3-16, 3-21,  3-22, 3-23, 3-22, 3-23, 3-24, 3-25, 3-2, 4-4, 4-3, 4-70, 4-71,  4-75, 4-94, 

4-95, 4-109, 4-1 13, 4-1 17, 4-1 18, 4-,1 17, 4-121, 4-126, 4-128, 6-4 

2-36, 4-82, 4-84 

2-22, 2-46, 2-48, 4-85 

2-36, 4-82, 4-84, 7-3 

Groundwater 2-30, 4-6, 4-75, 4-76, 4-89, 4-90, 4-133, 4-134 

Grouse 2-33, 2-35 
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Harvest 

Hatchery 

Hells Canyon 

INDEX 1 2  
. . . . . . . . . . . . . . . . . . .  · . . . . . . . . . . . . . . . . . . . . . . ES-3, ES-4, 1-6, 1-7, 2-16, 

2-:-17, 2-18, 3-1, 3-15, 4-17, 4-18, 4-21, 4-22, 4-23, 4-39, 4-48, 4-49, 4-52, 4-56, 4-57, 4-60, 4-1, 

4-86, 7-5 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ES-3, ES-4, 2-15, 2-25, 2-26, 

3-1, 3-2, 3-4, 3-14, 3-15, 4-1 1, 4-14, 4-22, 4-23, 4-47, 4-49, 4-62, 5-3 

2-25, 2-26, 2-39, 2-46, 4-21, 

4-24, 4-1, 7-6, 7-7 

Hells Canyon National Recreation Area • . . • • • • . . • . . . . • . . • . • • . . . • . 2-46 

Highway . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-5, 2-32, 2-38, 2-39, 2-40, 

2-43, 2-46, 2-47, 2-48, 4-80, 4-124, 4-125, 4-135 

Hungry Horse . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ES-2, ES-5, ES-6 , ES-7, 

ES-10, 1-2, 1-4, 2-3, 2-6, 2-1 1 ,  2-19, 2-20, 2-24, 2-28, 2-29, 2-30, 2-31,  2-34, 2-35, 2-36, 2-37, 

2-40, 2-43, 2-45, 2-47, 2-48, 2-49, 2-50, 3-10, 3-16, 3-26, 3-27, 3-26, 3-27, 3-1, 3-2, 4-4, 4-3, 

�. �� �3. �, 4�. �8. �� �. 4-8� 4-�, 4-� 4-�, 4-�, 4-�, 4-� �. 

4-91, 4-94, 4-95, 4-109, 4-1 15, 4-1 16, 4-1 17, 4-1 18, 4-1 17, 4-126, 4-128, 4-133, 5-6 

Hydroelectric . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-4, 1-5, 2-1, 2-3, 2-6, 2-24, 

2-39, 2-52, 4-39, 4-86, 4-103, 6-1 ,  7-2, 7-3 

Ice Harbor ES-2, ES-3, 1-2, 2-2, 2-3, 2-6, 2-10, 2-13, 2-16, 2-19, 2-20, 2-22, 2-54, 3-3, 3-4, 3-5, 3-4, 3-6, 

3-17, 4-4, 4-14, 4-23, 4-40, 4-47, 4-67, 4-78, 4-97, 4-100, 4-111 ,  4-110, 4-130 

Idaho . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ES-2, 1-2, 1-5, 1-8, 1-9, 

1-10, 2-9, 2-10, 2-17, 2-18, 2-19, 2-20, 2-23, 2-25, 2-29, 2-32, 2-33, 2-34, 2-38, 2-39, 2-40, 

2-43, 2-45, 2-46, 2-50, 2-52, 3-9, 3-12, 3-13, 4-15, 4-18, 4-21, 4-23, 4-61,  4-69, 4-1 ,  4-2, 4-81,  

4-85, 4-97, 4-128, 4-133, 6-2, 6-3, 6-4, 7-4, 8-1 

Idaho Power Company (IPC) • . . . . . . . . • . . . . • . . • . . . . . . . . . . . . . . 1-2, 1-8, 1-9, 2-3, 2-5, 2-6, 

2-1 1, 2-18, 2-19, 3-9, 3-13, 4-21 

In lieu sites 2-52 

International Joint Commission (IJC) . . . . . . . . . . . . . . . . . . . . . . . . . . . . ES-7, 2-19, 3-24 

Irrigation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ES-2, ES-5, ES-10, 1-2, 1-8, 

2-1 ,  2-3, 2-5, 2-6, 2-9, 2-1 1 ,  2-12, 2-19, 2-22, 2-33, 2-39, 3-9, 3-1 1 ,  3-12, 3-14, 3-22, 3-24, 3-1, 

4-21, 4-22, 4-23, 4-24, 4-47, 4-65, 4-1, 4-94, 4-98, 4-100, 4-101, 4-105, 4-109, 4-125, 4-129, 

4-130, 4-134, 5-4, 5-6, 5-39, 6-3 

Irrigon Hatchery . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-26 

John Day . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ES-2, ES-3, ES-5, ES-10, 

ES-12, 1-2, 1-8, 2-3, 2-5, 2-6, 2-10, 2-13, 2-16, 2-19, 2-20, 2-32, 2-33, 2-34, 2-52, 2-54, 3-3, 

3-4, 3-5, 3-4, 3-6, 3-9, 3-1 1, 3-14, 3-15, 3-17, 3-1, 4-4, 4-3, 4-6, 4-1 1 ,  4-12, 4-13, 4-14, 4-22, 

4-23, 4-40, 4-46, 4-47, 4-62, 4-65, 4-67, 4-74, 4-75, 4-76, 4-77, 4-78, 4-79, 4-80, 4-81,  4-82, 

4-84, 4-85, 4-86, 4-90, 4-94, 4-98, 4-99, 4-101, 4-104, 4-103, 4-104, 4-105, 4-109, 4-110, 4-109, 

4-110, 4-121, 4-124, 4-127, 4-130, 4-133, 4-134, 5-3, 5-7, 7-7, 7-8 
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Juvenile . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ES-1, ES-3, ES-7, ES-8, 

ES-9, ES-1 1, ES-12, 1-1, 1-7, 1-8, 2-1,  2-3, 2-5, 2-9, 2-10, 2-12, 2-13, 2-15, 2-16, 2-17, 2-18, 

2-24, 2-25, 2-26, 2-27, 2-28, 2-54, 3-1, 3-2, 3-3, 3-4, 3-10, 3-12, 3-13, 3-14, 3-22, 4-1 ,  4-1 1 ,  

4-12, 4-13, 4-14, 4-15, 4-16, 4-17, 4-18, 4-21, 4-23, 4-24, 4-26, 4-32, 4-33, 4-42, 4-46, 4-49, 

4-50, 4-52, 4-57, 4-60, 4-61, 4-69, 4-71, 4-72, 4-1 ,  5-1,  5-2, 5-3, 5-4, 5-7, 7-3, 7-5 

Juvenile bypass . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ES-3, 2-5, 2-10, 2-12, 3-4, 

4-18 

Juvenile fish transport . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-13 

Kalispell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-41, 2-43, 2-45, 2-48, 6-3, 

6-4 

Kokanee 2-27, 2-28, 2-29, 2-36, 2-41,  

2-43, 2-45, 4-68, 4-69, 4-70, 4-71, 4-83 

Kootenai River . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ES-7, 2-3, 2-19, 2-23, 2-26, 

2-28, 2-29, 2-31 ,  2-34, 2-35, 2-36, 2-41, 2-43, 2-46, 2-49, 4-72, 4-91, 4-1 13, 4-1 15, 4-126 

Lake Koocanusa . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-23, 2-28, 2-30, 2-34, 2-35, 

2-36, 2-37, 2-41,  2-43, 2-46, 4-72, 4-75, 4-77, 4-78, 4-79, 4-80, 4-82, 4-83, 4-84, 4-85, 4-86, 

4-87, 4-1 13, 4-1 14 

Lake Pend Oreille . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-37 

• 

Lake Roosevelt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ES-10, 2-23, 2-28, 2-32, 

• 2-34, 2-37, 2-38, 2-46, 2-49, 3-23, 3-22, 3-23, 3-24, 4-70, 4-71 ,  4-75, 4-77, 4-78, 4-79, 4-80, 

4-82, 4-83, 4-84, 4-85, 4-86, 4-87, 4-89, 4-90, 4-91, 4-95, 4-1 13, 4-126, 4-128, 5-7 

Lake Umatilla 3-14, 4-89, 4-110, 4-125, 

4-134 

Lamprey 2-24, 2-26, 4-14 

Land bridges 4-80 
Land use 

Landscape 

Landslides 

Levees 

Lewiston 

4-133, 6-3, 6-4 

2-45, 2-46, 2-48, 7-7 

2-45, 2-46 

2-37' 2-38, 4-90 

4-135 

2-9, 2-38, 2-40, 3-15, 4-99, 

Libby . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ES-2, ES-5, ES-6, ES-7, 

ES-10, 1-2, 1-4, 2-3, 2-6, 2-19, 2-20, 2-23, 2-24, 2-28, 2-29, 2-30, 2-3 1, 2-35, 2-36, 2-37, 2-40, 

2-41, 2-43, 2-46, 2-47, 2-49, 3-8, 3-10, 3-16, 3-22, 3-24, 3-25, 3-26, 3-25, 3-26, 3-1, 3-2, 4-4, 

4-3, 4-5, 4-71, 4-72, 4-75, 4-84, 4-89, 4-90, 4-91, 4-94, 4-95, 4-109, 4-1 13, 4-1 14, 4-1 15, 4-1 17, 

4-1 18, 4-1 17, 4-126, 4-128, 4-133, 5-6, 6-4 

Little Goose ES-2, ES-3, ES-5, 1-2, 1-4, 2-3, 2-6, 2-10, 2-13, 2-15, 2-16, 2-19, 2-20, 2-22, 2-54, 3-3, 3-4, 

3-6, 3-8, 3-12, 3-17, 4-4, 4-3, 4-18, 4-21, 4-23, 4-40, 4-42, 4-45, 4-47, 4-67, 4-68, 4-78, 4-97, 

4-1 1 1 ,  4-1 10 

Lock 

Log dumps 

Logging 

12-6 

4-97, 4-98 

2-54, 4-97 

2-52, 4-130 
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Loon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2-35 

Lower Granite . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ES-2, ES-3, ES-5, ES-10, 

1-2, 1-4, 1-8, 1-9, 2-1,  2-3, 2-6, 2-10, 2-12, 2-13, 2-15, 2-16, 2-17, 2-19, 2-20, 2-22, 2-25, 2-26, 

2-31,  2-32, 2-39, 2-54, 3-3, 3-4, 3-6, 3-8, 3-12, 3-13, 3-17, 3-16, 3-17, 3-16, 3-21, 4-4, 4-3, 4-5, 

4-6, 4-1 1 ,  4-12, 4-14, 4-17, 4-18, 4-21, 4-23, 4-24, 4-40, 4-41,  4-42, 4-44, 4-43, 4-45, 4-46, 
4-47, 4-49, 4-67, 4-68, 4-78, 4-79, 4-99, 4-1 11 ,  4-1 10, 5-7 

Lower Monumental . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ES-2, ES-3, ES-8, l-2, 2-3, 

2-6, 2-10, 2-13, 2-16, 2-19, 2-20, 2-22, 2-25, 2-32, 2-40, 2-54, 3-3, 3-4, 3-6, 3-17, 4-4, 4-22, 

4-23, 4-40, 4-41, 4-42, 4-43, 4-45, 4-47, 4-60, 4-67, 4-78, 4-1 11 ,  4-1 10, 5-2 

Lyons Ferry Hatchery . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-26, 4-49 

Mandatory Rule Curve . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-16 

McNary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ES-2, ES-3, 1-2, 2-6, 2-10, 

2-13, 2-16, 2-22, 2-32, 2-33, 2-52, 2-54, 3-3, 3-4, 3-6, 3-1, 4-4, 4-18, 4-23, 4-34, 4-40, 4-45, 

4-47, 4-97, 7-7 

Minimum Operating Pool (MOP) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ES-5, 1-2, 2-9, 2-19, 2-53, 

2-54, 3-3, 3-5, 3-6, 3-9, 3-1 1 ,  3-14, 3-1, 4-5, 4-6, 4-1 1 ,  4-12, 4-22, 4-39, 4-40, 4-46, 4-48, 4-56, 

4-57, 4-67, 4-68, 4-75, 4-76, 4-78, 4-80, 4-82, 4-84, 4-85, 4-94, 4-96, 4-97, 4-98, 4-99, 4-100, 

4-101, 4-104, 4-103, 4-104, 4-105, 4-1 10, 4-121, 4-125, 4-130, 4-133, 7-2, 7-3, 7-6 

Mining 

Molluscs 

Montana 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2-23, 2-49 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ; . . . . . . .  2-31 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ES-2, ES-6, 1-2, 1-5, 2-18, 

2-20, 2-21, 2-23, 2-29, 2-30, 2-31 ,  2-34, 2-35, 2-36, 2-37, 2-39, 2-40, 2-41,  2-43, 2-45, 2-46, 

2-47, 2-49, 2-50, 2-52, 3-10, 4-72, 4-82, 4-83, 4-84, 4-97, 4-128, 4-133, 6-2, 6-3, 6-4, 7-4 

Mountain Whitefish . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-26, 2-28, 2-41, 2-45, 4-83 

Municipal and industrial water supply . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-5 

National Environmental Policy Act (NEPA) . . . . . . . . . . . . . . . . . . . . . . . ES-1, ES-4, ES-1 1 ,  ES-12, 

1-2, 1-5,  1-7, 1-8, 1-10, 3-1 , 3-5, 3-12, 4-71, 4-94, 5-8, 6-1,  6-4, 7-3, 7-4, 7-5 

National Marine Fisheries Service (NMFS) . . . . . . . . . . . . . . . . . . . . . . . ES-1, ES-4, ES-5, ES-8, 

ES-11 ,  ES-12, 1-1, 1-2, 1-4, 1-5, 1-6, 1-5, 1-7, 1-8, 1-9, 2-13, 2-15, 2-17, 2-18, 2-19, 2-20, 

2-25, 3-2, 3-3, 3-9, 3-12, 3-13, 3-15, 4-1 1 ,  4-14, 4-15, 4-22, 4-23, 4-34, 4-41, 4-47, 5-1 , 5-7, 

5-8, 6-1, 6-2, 6-4, 7-2, 7-3 

National Park Service . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-8, 2-40 

Native American . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2-52, 2-53, 4-128, 4-129, 

4-134, 7-1 

Native American fishing rights . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2-52, 4-129 

Navigation ES-2, 1-8, 2-1 ,  2-3, 2-5, 2-6, 2-9, 2-1 1 ,  2-12, 2-38, 2-39, 2-53, 2-54, 4-96, 4-97, 4-109, 4-129, 

4-130, 4-135, 5-4, 7-4, 7-6 

Need 

Nez Perce 

Nitrogen 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ES-1, ES-4, ES-12, 1-1, 1-5, 

1-9, 3-1,  3-1 1, 3-12, 3-15, 3-23, 3-25,. 4-6, 4-70, 4-87, 4-97, 4-105, 4-106, 4-121 ,  5-6, 5-8 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-9, 2-40, 2-52, 4-69 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2-23, 2-38 
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Nonfinn energy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ES-10, 2-6, 2-9, 2-12, 2-20, 

4-103, 4-105, 4-106, 5-6, 5-7 

Northern squawfish . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2-18, 2-26 

Northwest Power Planning Council (NPPC) . . . • . . • . . • . . . . • . . . . . . . . ES-4, ES-5, ES-6 , ES-9, 1-2, 

Odor 

Oregon 

Osprey 

Owl 

1-6, 1-5, 1-7, 1-8, 2-10, 2-12, 2-16, 2-17, 2-18, 2-19, 2-20, 3-1, 3-2, 3-3, 3-8, 3-9, 3-1 1 ,  3-12, 

3-13, 3-14, 3-15, 3-22, 4-5, 4-1 1 ,  4-15, 4-16, 4-23, 4-35, 4-40, 4-41, 4-42, 4-46, 4-47, 4-48 , 
4-49, 4-57, 4-60, 4-61 ,  4-71 ,  4-73, 4-104, 4-125, 5-2, 5-3, 5-4, 5-39, 6-2, 7-4, 7-5 

. . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . 2-38, 4-124 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ES-2, 1-2, 1-5, 1-8, 2-9, 

2-10, 2-17, 2-18, 2-20, 2-22, 2-32, 2-33 , 2-34, 2-39, 2-45, 2-46, 2-50, 2-52, 3-12, 3-13 , 4-6, 

4-18, 4-46, 4-48, 4-75, 4-80, 4-97, 4-101, 4-128, 4-134, 6-3, 6-4, 7-2, 7-4, 7-5, 7-7 

2-33, 2-35 

2-33 

Oxbow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-26, 2-39, 2-48 

Oxbow Hatchery . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-26 

Pacific Northwest Coordination Agreement . . . . . . . . . . . . . . . . . . . . . . . . 1-8, 2-1 1  

Pacific Northwest Electric Power Planning and Conservation Act . . . . . . . . . .  

Passage Analysis Model (PAM) . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • 

4-41,  4-42, 4-43, 4-46, 4-48, 4-60, 4-61,  5-2, 5-3 

1-4, 7-4 

ES-9, 4-15, 4-16, 4-35, 4-40, 

Pasco 6-3, 6-4 

4-15, 4-16, 4-41 

Peaking 2-29, 2-43, 4-103, 4-104 

Peregrine falcon see also Appendix D . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-34, 2-36, 4-82 

Phytoplankton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-24, 4-64, 4-7 1 

PNCA 

Population 

Port 

Potlatch 

Power 

Powerhouse 

Predation 

1-8, 2-1 1 ,  2-12 

. . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ES-1, ES-3, ES-8, ES-9, 1-8, 

1-9, 2-13, 2-15, 2-17, 2-25, 2-27, 2-28, 2-29, 2-30, 2-31,  2-35, 2-41 ,  2-43 , 2-50, 4-6, 4-14, 4-16, 

4-17, 4-18, 4-25, 4-26, 4-43, 4-47, 4-60, 4-64, 4-65, 4-67, 4-68, 4-70, 4-71,  4-72, 4-79, 4-80, 

4-81,  4-84, 4-85, 5-2 

2-10, 2-38, 2-45, 2-46, 4-97, 

4-130, 6-2 

4-97, 4-99, 4-130 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ES-1, ES-4, ES-5, ES-6, 

ES-10, ES-1 1,  1-1, 1-2, 1-4, 1-5, 1-8, 2-5, 2-6, 2-5, 2-6, 2-9, 2-10, 2-1 1 ,  2-12, 2-16, 2-17, 2-18, 

2-20, 2-28, 2-29, 2-30, 2-38, 2-39, 2-41, 2-46, 2-52, 3-8, 3-9, 3-10, 3-11 ,  3-15, 3-16, 3-21, 3-22, 

3-23, 3-24, 3-26, 4-4, 4-21,  4-70, 4-71,  4-73, 4-94, 4-101, 4-102, 4-103, 4-104, 4-105, 4-106, 

4-128, 5-6, 5-7, 5-39, 6-1 ,  6-2, 7-2, 7-4, 7-5, 8-1 

2-5, 2-12, 2-13, 2-16, 2-53, 3-3,  3-14, 4-23 

ES-3, 2-12, 2-17, 2-29, 3-3, 

4-13 , 4-22, 4-46 , 4-56, 4-57, 4-56, 4-60, 4-61 ,  4-65, 4-69, 4-73 , 4-74, 4-1 , 4-78, 4-80, 4-82, 7-8 

Priest Rapids 2-17, 2-25, 3-17, 3-16, 4-4 

Project Improvements for Endangered Species (PIES) 3-4, 3-5 
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INDEX 1 2  
Public hearings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-1 

Pulsing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-23, 4-127 

Pumpkinseed 2-27' 2-28 

Purpose 

Railroad 

Raptor 

Rearing 

�1, �-2, �. 1-1, 1-5, 

2-1,  2-3, 2-5, 2-6, 4-15, 6-3, 7-3, 7-4, 7-5, 7-6, 7-7, 7-8 

2-5, 2-32, 2-39, 2-47, 4-124, 

4-135 

2-33, 2-35, 4-79, 4-86 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �3, �8, �9, 1-7, 1-8, 

2-26, 2-28, 2-29, 2-35, 3-14, 4-13 , 4-14, 4-15, 4-17, 4-39, 4-60, 4-62, 4-65, 4-67, 4-70, 4-72, 

4-77, 4-78, 5-2, 5-3, 7-3 

Record of Decision . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-21 

Recreation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . �2, �-10, �11,  1-8, 

2-6, 2-5, 2-9, 2-10, 2-11 ,  2-12, 2-21, 2-30, 2-39, 2-40, 2-41, 2-43, 2-45, 2-46, 2-47, 2-48, 2-52, 

3-14, 4-85, 4-90, 4-91, 4-95, 4-107, 4-109, 4-1 10, 4-1 13,  4-1 14, 4-1 15, 4-1 16, 4-1 17, 4-1 18, 

4-1 17, 4-1 18, 4-1 19, 4-120, 4-121, 4-124, 4-125, 4-126, 4-127, 4-128, 4-129, 4-130, 4-131, 

4-132, 4-13 1 ,  4-132, 4-133, 5-4, 5-6, 5-7, 5-39, 6-4, 7-4, 7-6, 7-7 

Redfish Lake 2-25, 4-15, 4-61 

Refill 

Resident fish 

Residualism 

Rule curve 

Run-of-river 

Salmon River 

� . 2-6, 2-12, 2-20, 2-28, 

2-30, 3-8, 3-9, 3-17, 3-16, 3-21, 3-22, 3-23, 3-26, 3-25, 3-27, 3-1 , 4-40, 4-69, 4-70, 4-72, 4-76, 

4-77, 4-89, 4-1 13, 4-114, 4-1 15, 4-124, 4-125 

�-10, �-11 ,  1-8, 2-10, 2-13, 2-17, 2-26, 2-28, 4-1, 4-13, 4-63, 4-64, 4-67, 4-68, 4-70, 4-71, 

4-72, 4-73, 4-79, 4-83, 4-86, 4-1 13, 5-7, 7-3 

�-3 

�-6, �-7, 2-1 1 , 1-19, 2-30, 3-9, 3-16, 3-24, 3-2, 4-95, 4-104, 4-1 1 1  

�2, �3, 1-2, 2-3, 2-5, 2-16, 3-5, 4-13, 4-90 

2-2, 2-22, 4-15, 4-21 

Salmon Summit 

Salmonids 

1-5, 1-7, 2-18, 3-1, 4-40 

�3, 2-12, 2-13, 2-18, 2-30, 

Scoping 

Screens 

Sediment 

Shad 

3-1 , 3-14, 3-15, 4-1 1 , 4-13, 4-70 

4-18, 4-21,  4-23, 4-40, 4-41,  4-43, 4-45, 4-60, 4-1 

4-5, 4-6, 4-14, 4-64, 4-90, 4-91, 4-94, 4-97, 7-6 

1-4, 6-1, 6-2, 6-3 

�-3, 2-9, 2-13, 3-3, 3-4, 

2-21, 2-22, 2-23, 2-37, 2-53, 

2-24, 2-26, 2-27, 4-14 

Shallow-water habitat . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �-10, 2-27, 2-32, 4-13, 

Shipping 

Shoreline 

4-64, 4-67, 4-68, 4-75, 4-86, 7-3 

2-38, 7-6 

�-10, 2-27, 2-31 ,  2-32, 

2-34, 2-35, 2-38, 2-53, 4-65, 4-67, 4-77, 4-78, 4-81 ,  4-82, 4-85, 4-86, 4-88, 4-89, 4-90, 4-91, 

4-92, 4-95, 4-1 19, 4-123, 4-124, 4-125, 4-126, 5-7, 7-4 
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Siltation 

Simulation 

Slope stability 

4-78 

ES-8, 3-15, 3-16, 3-21,  3-25, 

. 3-26, 4-18, 4-46, 4-49, 4-52, 4-56, 4-57, 4-89, 4-114, 5-2 

4-88, 4-89 

Smolt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ES-8, 2-18, 3-1 , 3-4, 4-1 ,  

4-1 1 ,  4-12, 4-21 , 4-25, 4-35, 4-34, 4-35, 4-39, 4-40, 4-41, 4-43, 4-44, 4-45, 4-47, 4-48, 4-56, 

4-57, 4-60, 4-1 ,  5-1 ,  5-3 

Smolt Monitoring Program 2-18, 3-4 

Smoltification . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ES-3, 4-13 

Snake River Basin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ES-7, 1-2, 1-9, 2-1 ,  2-19, 

3-8, 3-1 1 ,  3-12, 3-13, 3-21, 4-1 ,  4-1 1  

Snake River fall chinook 

4-56 

1-8, 4-18, 4-33, 4-47, 4-48, 

Snake River sockeye · . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ES-1 ,  1-1, 1-5, 1-8, 2-20, 

2-25, 4-12, 4-15, 4-61 ,  7-3 

Snowmelt 

Soil 

Spawn 

Spill 

Spokane River 

Squawfish 

Stanley Basin 

Steelhead 

4-89, 4-91, 7-6 

2-29, 2-30, 2-31 ,  4-14, 4-67, 4-70, 4-71 ,  4-134 

ES-2., 2-9, 2-23, 3-1, 3-16 

4-75, 4-76, 4-77, 4-78, 4-86, 

ES-3, 2-25, 2-26, 2-27, 2-28, 

ES-3, 2-10, 2-12, 2-16, 2-20, 

2-21, 2-22, 2-24, 3-2, 3-3, 3-4, 3-5, 3-4, 3-5, 3-13, 4-4, 4-3, 4-6, 4-13, 4-22, 4-23, 4-40, 4-41, 

4-47, 4-48, 4-56, 4-68, 4-105, 4-106 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2-23, 4-71 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ES-8, 2-17, 2-18, 2-26, 4-13, 

4-22, 4-24, 4-25, 4-24, 4-25, 4-24, 4-26, 4-33, 4-34, 4-35, 4-47, 4-60, 4-67, 4-1 ,  4-83, 4-84, 5-2 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2-25 

ES-3, 1-7, 2-12, 2-13, 2-15, 

2-16, 2-18, 2-24, 2-25, 2-26, 2-40, 2-41,  4-14, 4-18, 4-112, 7-5 

Stilling basin 4-3 

Stochastic Life Cycle Model (SLCM) . . . . . . . . . . . . . . . . . . . . . . . . . . . ES-8, ES-9, 4-15, 4-16, 4-17, 

4-18, 4-23, 4-24, 4-25, 4-32, 4-33, 4-34, 4-46, 4-47, 4-49, 4-60, 4-61 ,  5-2, 5-3 

Storage 

Sturgeon 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ES-2, ES-4, ES-5, ES-6·, 

ES-10, ES-12, 1-2, 1-6, 1-7, 1-8, 1-9, 1-10, 2-1 ,  2-3, 2-5, 2-6, 2-9, 2-10, 2-1 1 ,  2-12, 2-17, 2-19, 

2-20, 2-21, 2-22, 2-27, 2-37, 3-2, 3-8, 3-9, 3-10, 3-12, 3-13, 3-15, 3-16, 3-21, 3-22, 3-24, 3-25, 

3-2, 4-3, 4-62, 4-70, 4-71, 4-75, 4-76, 4-77, 4-85, 4-86, 4-89, 4-90, 4-91, 4-94, 4-95, 4-103, 

4-104, 4-1 1 1 ,  4-1 14, 4-1 16, 4-1 17, 4-123, 4-124, 4-133, 5-1, 5-3, 5-1, 7-4 

ES-7, 2-19, 2-24, 2-26, 2-27, 

2-28, 2-29, 2-30, 4-14, 4-71,  4-72, 4-1 15 

Suspended sediment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-21, 2-22, 2-23 
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Swimming 

INDEX 1 2  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-10, 2-21, 2-39, 2-40, 2-41, 

2-43, 2-45, 4-110, 4-109, 4-1 10, 4-111 ,  4-1 12, 4-113, 4-1 14, 4-1 16, 4-1 17, 4-121, 4-124, 4-125, 
4-130, 7-4 

System Configuration Study (SCS) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ES-4, ES-12, 1-2, 1-4, 1-6, 
1-7, 1-8, 3-2, 3-14, 4-101, 4-121, 5-8, 6-3 

System Operation Review (SOR) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ES-4, ES-7, ES-12, 1-2, 1-4, 
1-6, 1-8, 2-19, 2-30, 4-116, 4-1 17, 4-118, 4-121, 4-131,  5-8 

System Passage Model (SPM) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ES-9, 4-15, 4-16, 4-35, 4-41, 
4-46, 4-47, 4-60, 4-61, 5-2, 5-3 

Tailrace 

Tailwater 

2-13, 2-21, 2-25, 3-3, 4-24 
2-54, 3-14, 4-103 

The Dalles ES-2, ES-3, 1-2, 2-1 ,  2-2, 2-1, 2-6, 2-10, 2-13, 2-16, 2-20, 2-33, 2-54, 3-3, 3-4, 3-5, 3-4, 3-6, 
3-17, 3-16, 3-22, 3-1 ,  4-4, 4-23, 4-40, 4-41, 4-45, 4-47, 4-82 

Threatened and endangered species 

4-82, 7-2, 7-3 
1-9, 2-33, 2-34, 2-35, 2-36, 

Toxics . . . . . . . . . . . . . . . . · · · . . .  · · · · · · · · · · · · · · · · · · · 4-6 
Transmission 2-3, 2-1 1 ,  2-15 
Transportation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ES-3, ES-8, ES-10, 2-10, 

Trout 

Tules 

Turbidity 

Turbine 

2-13, 2-15, 2-18, 2-20, 2-38, 2-39, 2-40, 2-50, 2-52, 3-2, 3-3, 3-4, 3-1 1 ,  3-13, 3-14, 4-17, 4-22, 
4-23, 4-26, 4-33, 4-34, 4-35, 4-34, 4-39, 4-40, 4-42, 4-43, 4-45, 4-46, 4-47, 4-48, 4-50, 4-52, 
4-56, 4-57, 4-60, 4-96, 4-97, 4-98, 4-129, 4-130, 4-133, 5-2, 5-4, 5-6, 5-7, 5-39, 6-4, 7-6 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2-24, 2-25, 2-26, 2-27, 2-28, 
2-29, 2-30, 2-31,  2-40, 2-41, 2-43, 2-45, 4-70, 4-71,  4-72, 4-73, 4-1 15, 6-3 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2-25 
2-20, 2-21, 2-23, 4-5, 4-65, 

4-67, 4-68, 4-92, 4-124, 7-2 
ES-3, 2-9, 2-12, 2-13, 2-17, 

3-2, 3-3, 3-4, 3-5, 4-13, 4-18, 4-23, 4-103, 4-105 
U.S. Forest Service . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-8, 2-35, 2-36, 2-41,  2-43, 

2-46, 2-48, 2-49, 2-50, 7-7 
Umatilla 2-26, 2-33, 2-52, 3-14, 4-6, 

4-14, 4-62, 4-76, 4-78, 4-80, 4-84, 4-86, 4-89, 4-99, 4-110, 4-124, 4-125, 4-134, 5-3, 6-3, 7-7, 
7-8 

Umatilla Hatchery . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2-26, 4-14, 4-62, 5-3 
Umatilla National Wildlife Refuge . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-33, 4-76, 4-124, 7-8 
Unemployment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-50, 4-133 
Upland game birds . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2-33, 4-79 
Upriver brights . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-25 

2-9, 3-15 Vancouver 

Velocity ES-3, ES-4, 1-1 , 2-21, 2-26, 
2-27, 2-30, 3-1, 3-2, 3-12, 3-21, 4-13, 4-14, 4-22, 4-39, 4-91, 4-97, 4-130, 5-1 
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Water Budget . . . . . • . • . . . • . . . . . . . • • . . • . . • . . . . . . . . . . . . . . . ES-5, ES-6, 2-10, 2-16, 2-17, 

2-18, 3-4, 3-8, 3-9, 3-16, 3-21, 3-22, 3-1, 3-2, 4-40, 4-91,  4-104, 4-105, 6-2, 7-5 

Westslope cutthroat trout . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-28, 2-29, 2-30, 2-45 
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APPENDIX A 
H ISTORICAL AND CURRENT 

SALMONID RUN STATUS AND EFFECTS 

This appendix presents an overview of historical and current population trends for salmon and steelhead stocks 

in the region with an emphasis on the wild Snake River populations. It also attempts to put into perspective the 

causes of reductions in stocks over time and what actions, including hydroelectric operation modification, can 

and should be considered to enhance the current endangered runs. 

1 .0 RUN STATUS AND TRENDS 

While factors affecting all regions and stocks of the Columbia River System are discussed in this appendix, the 

emphasis is on the endangered and threatened anadromous salmon stocks and their habitat. On December 20, 

1991 the Snake River sockeye salmon was listed under the Endangered Species Act (ESA) as an endangered 

species. This was followed on May 22, 1992 by the ESA listing of the Snake River Basin fall chinook, and 

summer and spring chinook (considered as one spring/summer stock under the listing) as threatened stocks. 

The following discussion emphasizes in more detail the factors affecting these stocks and their primary rearing 

habitat in the Snake River Basin . 

Before non-Native Americans developed the region, annual runs of anadromous fish to the Columbia River were 

estimated to be 8 to 16 million fish. Recent records indicate that the runs are about 2.5 million (including 

known fish harvested in the ocean), of which about 0.5 million are wild fish. Since 1938, the minimum 

estimate of total return of salmon and steelhead, not including ocean harvest, has ranged from 0.9 to 3.2 million 

fish (Figure A-1). In 1991, 1.9 million salmon and steelhead actually entered the Columbia River, excluding 

ocean harvest. About 0.5 million of these were wild fish (WDF and ODFW, 1992). 

Columbia River harvest of chinook and sockeye beginning in 1886 is presented in Figure A-2 to indicate the 

historical run changes of these stocks. Before about 1940, most of the Columbia River stocks harvested were 

taken in the river, so the numbers are a good indication of run trends during this period. Significant decreases 
in these two stocks occurred before 1900; then again, after about 1920, abundance gradually decreased through 

1940. Reductions occurred after 1940 in the stocks, but harvest in the Columbia River is not a reliable 

indicator of total runs because harvest in the ocean and farther upriver may have become significant factors. 

Runs decreased substantially from historical levels by 1940 for both chinook and sockeye. Greatly reduced 

harvests tracked this decline (Figure A-2). However, the minimum number of salmonids (hatchery and wild 

combined) entering the river and migrating over Bonneville Dam has not changed markedly since the dam was 

built in 1938 (Figure A-1) . 
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• Figure A-2. Total commercial landings (thousands of fish) of chinook and sockeye salmon in the 
Columbia River, 1866 to 1990 (Sources: modified from NPPC, 1986; WDF and 
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1 . 1  SPRING CHINOOK 

Recent regional trends in spring chinook stocks in the Columbia-Snake River System show different patterns. 
Recent counts at Bonneville and McNary dams indicate that upriver spring chinook stocks (both hatchery and 

wild) reached lows in the early to mid-1980s, then rebounded (Table A-1) until 1989 when they again declined, 
followed by a slight increase in 1990 and 1991 (PFMC, 1992a). Total escapement by wild and hatchery spring 

chinook to the upper basin (above McNary) increased sharply in 1992 to the highest level since 1988 (PFMC, 

1992a; FPC, 1992a). Hatchery spring chinook stocks below Bonneville Dam have remained healthy; the largest 

inriver run since before 1971 occurred in 1990, and the 1991 run remained moderately high (PFMC, 1992a). 

The low estimate of total chinook produced annually from the Snake River Basin prior to 1850, based on habitat 
capability, was 1.4 million fish. Other estimating methods suggest the run could have been twice this size. By 

the mid-1900s, historical abundance of spring and summer chinook from the Snake River had been reduced by 
95 percent. Abundance has been decreased another tenfold in the last 30 to 40 years so that current populations 
of wild fish are only 0.5 percent of historical levels (Matthews and Waples, 1991). 

The Snake River wild chinook population, as indicated by the number of spawning redds for summer and spring 
chinook combined, declined from 13,000 redds in 1957 to 620 redds in 1980 (Figure A-3). The number of 

redds increased gradually through 1988 to 3,395 but declined again to 1 ,008 in 1989 and 1 ,224 in 1990 
(Matthews and Waples, 1991). Recent counts were 1 ,200 and 1,595 in 1991 and 1992, respectively (published 

and unpublished WDF, ODFW and IDFG data). Counts of natural spawning spring chinook over Lower 
Granite Dam (constructed in 1975) averaged 27,200 fish from 1975 to 1979. Since 1979, estimated (wild fish 
cannot be directly separated from hatchery fish when counted at the dams) runs have averaged 6,900 fish, with 
a low of 2,400 in 1991 (NPPC, 1992a). 

1 .2 SuMMER CHINOOK 

Bonneville Dam counts indicate that upriver summer chinook populations rebounded somewhat from low 
numbers in the early 1980s to a slight peak in 1987 and have been declining since that time (PFMC, 1992a). 

About 65 percent of these fish are wild stock (CBFW A, 1991a), so this trend indicates a decline in wild runs. 

Snake River stocks showed an increase in escapement in 1990 over record low numbers in 1989, but decreased 

again in 1991 (PFMC, 1992a). One of the lowest escapements on record occurred in 1992, with only 3,000 
hatchery and wild fish passing over Lower Granite Dam (FPC, 1992a). The exact counts of summer chinook 

are unknown, however, as some are included in the counts of spring chinook during some years. The date of 
counts at dams is set based on estimates of expected historical timing of arrival at Bonneville Dam, with a 

constant expected travel time added to each upstream dam passed. During warm flow years, some of the 
summer run might actually pass up river earlier and be counted as part of the spring chinook run. Natural 
spawning summer chinook decreased substantially from 1973 to 1979. Average counts over Lower Granite 
Dam, from 1975 to 1978 averaged 8,500 fish. Since 1979, estimated counts of natural stocks have averaged 

3,100 with a low of 2,700 in 1988 (NPPC, 1992a). Matthews and Waples (1991) estimated actual escapement 
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Table A-1. Recent sal.m.on and steelhead (including jacks) passage at selected Corps projects. 

Project 

Species Bonneville McNary Lower Granite/Ice Harbor-' 

Spring Chinook 
1971-80 1 18,801 48, 143 32,208 
1981-85 67,956 36,611  17,216 
1986-90 100,621 53,621 28,664 
1990 96,252 44,499 20,730 
1991 61,228 22,631 1 1 ,288 
1992bl 90,582 50,504 26, 1 14 

Summer Chinook 
1971-80 50,399 34,266 1 1 ,369 
1981-85 27,076 18,228 4,972 
1986-90 33,254 24,346 6,505 
1990 28,021 22,248 5,794 
1991 21,953 17,588 5,861 
1992bl 19,245 14,413 4,363 

Fall Chinook 
1971-80 209,027 62,838 4,282 
1981-85 233,189 95,471 3,959 
1986-90 340,026 161,335 6,277 
1990 216,717 80,692 5,317 
1991 191 ,441 74,622 6,026 
1992bl 146,243 70,688 5,531 

Steelhead 
1971-80 142,555 109,795 38,057 
1981-85 238,979 1 17,211 83,338 
1986-90 286,574 151,917 96,229 
1990 183,027 95,061 56,859 
1991 274,545 168,962 100,381 
1992bl 312,955 203,341 1 13,362 

Coho 
1971-80 50,832 12,693 749 
1981-85 41, 172 3,817 26 
1986-90 52,467 1 ,888 0 
1990 24,845 2,059 0 
1991 64,057 2,272 0 
1992bl 17,360 1,804 0 

Sockeye 
1971-80 57,818 39,769 299 
1981-85 105, 136 47,597 127 
1986-90 69,259 51 ,235 14 
1990 49,581 46, 145 0 
1991 76,481 69,365 8 
1992bl 84,998"' 68,732bl 14bl 

Source: Corps, 1991; FPC, 1992b (1992 data only). 
a/ For chinook, Ice Harbor counts were used for all years. For all other stocks, Ice Harbor counts were 

used for 1971 through 1974, and Lower Granite counts were used for all other years. 
b/ Through 1115/92 at Bonneville and 10/31192 at others . 
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Figure A-3. Number of Snake River wild spawning spring/summer chinook (redds), wild fall chinook • above Lower Granite Dam, and sockeye passing Ice Harbor (before 1975) and Lower 
Granite Dam (after 1974}(Sources: modified from Waples et al., 1991a; Matthews and 
Waples, 1991 ;  and Corps, 1991). 
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to the spawning ground of both spring and summer chinook (Figure A-3) (see spring chinook above). Hatchery 
stocks, although slightly depressed in recent years, increased sharply in 1992. 

1 .3 fALL CHINOOK 

The upriver bright wild fall chinook stock, the major wild fall stock that spawn above McNary Dam, has 

declined from record numbers in 1987, but this species remains more abundant than in most years since 1971 
(PFMC, 1992a). Hatchery stocks from this region have followed a similar trend. Hatchery stocks (below 
Bonneville Dam) remain healthy, following a trend similar to upriver fish, except that 1990 showed a sharp 
decline in total river run (PFMC, 1992a). Hatchery stocks between McNary and Bonneville dams remain 
healthy in abundance but also had a sharp decline in 1990 (PFMC, 1992a). 

The historical runs of fall chinook for the Snake River are unknown but were probably a large part of the total 
chinook runs. Abundance decreased early in the century after construction of Swan Falls Dam in 1910 blocked 
150 miles of spawning habitat. By 1958 another 165 miles of spawning and rearing habitat was lost with the 
construction of Brownlee Dam. Other dams, including Hells Canyon (completed in 1967), cut off access to 
prime upstream spawning areas. The four lower Snake River projects also reduced spawning area. Estimated 
annual escapement went from an average of 72,000 fish in 1938 to 1949 to an average of 29,000 fish during the 
1950s (Waples et al. , 1991). By 1964 to 1968, average counts over Ice Harbor Dam were 13,000 fish. 
Through 1980, all fall chinook in the Snake River Basin were of wild origin. The Snake River wild fall 

chinook gradually declined from these levels to about 1 ,000 in the mid-1970s. Escapement ranged from 200 to 
400 fish from 1983 to 1989, with a sharp decline to an estimated 78 fish in 1990 (Figure A-3) (Waples et al., 
1991). However, in the last 2 years, estimated wild escapement has increased to 3 18 and 533 (preliminary 
estimation) in 1991 and 1992, respectively over Lower Granite Dam (personal communication, Larry Lavox, 
Harvest Management Fish Biologist, WDF, Clark County, Washington, February 2, 1993). The trend for 
Lyons Ferry Hatchery stock, the only active fall chinook hatchery on the Snake River, has been a decreasing 
return (Waples et al. ,  1991). Waples et al. (1991) noted that increasing numbers of stray fall chinook from the 
Umatilla River (up to 30 percent of all fall chinook in the Snake River) could have a negative effect on the 
genetic integrity and possibly the viability of the wild Snake River fall chinook stock. 

1 .4 SOCKEYE 

Based on counts from Priest Rapids Dam, upper Columbia River wild stocks of sockeye salmon, excluding the 
Snake River, have remained healthy but have continued to decline since the large runs of 1984 and 1985 
(Chapman et al., 1990). Recent sockeye return to the Columbia River has ranged from about 50,000 to 
200,000 fish. Historically about 650,000 sockeye were produced in the system, the majority (about 500,000) in 
the upper Columbia River (NPPC, 1986). The historical run size of sockeye from the Snake River was 
estimated to be about 150,000 fish (NPPC, 1986). Much of the original rearing habitat, however, is no longer 
accessible. Current estimates of potential habitat availability for escapement to the remaining Sawtooth Valley 
lakes in the upper Salmon River is about 6,000 (CBFWA, 1991a). Much of this habitat, however, is currently 
inaccessible because of small blockages. Only Redfish Lake of the five lakes in this region currently is 
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accessible to sockeye. This lake has an estimated potential to produce 1 ,500 spawning adults (Chapman et al. ,  
1990). The returns of sockeye destined for Redfish Lake have been less than 1 ,000 fish �ince 1970, and 1� 
than 100 since 1981 (Chapman et al. ,  1990). Based on counts past Ice Harbor, escapement averaged less than 

20 fish from 1985 to 1988. Only two fish returned in 1989, and none in 1990 (Figure A-3). In 1991, eight 
sockeye passed Lower Granite Dam anq four returned to Redfish Lake. In 1992, 14 fish passed Lower Granite 

Dam, but only one arrived at Redfish Lake. Escapement of kokanee to the lower system from their origin (such 
as Dworshak) poses concerns in correct quantification of the sockeye stock. Identification between the 0. nerka 
forms is based predominantly on size. 

1 .5 OTHER ANADROMOUS STOCKS 

The numbers of other anadromous stocks on the Columbia River show varying trends. Coho on the Columbia 
River, which are nearly all of hatchery origin (with less than 10 percent wild) have returned in abundance, with 

1991 being the second largest return since 1970 (WDF and ODFW, 1992). Coho destined above Bonneville 
Dam have followed the same trend (PFMC, 1992a). Snake River coho have been extinct since 1987. Lower 
river winter steelhead runs, both hatchery and wild, have remained low in recent years (WDF and ODFW, 
1992). Some up-river (above Bonneville) river summer stocks of wild steelhead have been depressed while 

others remain near Columbia Basin River Fish Management Plan interim escapement goals. In 1991, the 
returns of group A wild stocks were at their second lowest level in the 1984 to 1991 period, while the group B 

wild stock has remained above escapement goals, but has been below the goals in half of the years between 
1984 and 1991. Hatchery stocks in 1991 of group A are the second lowest and group B the second highest runs 

since 1984 (WDF and ODFW, 1992). 

Shad populations remained very high in the last decade. The two highest recorded runs occurred in the last 2 
years, with nearly 3 million and 2 million shad passing over Bonneville Dam in 1990 and 1991, respectively 
(Corps, 1991). Counts past Lower Granite Dam increased substantially in 1992. 

White sturgeon populations in the lower Columbia, �low Bonneville Dam, are considered to be on the rebound 
after overexploitation in the mid-1980s (WDF and ODFW, 1992). The relatively non-migratory populations in 

the Columbia River Pools are considered depressed and have suffered relatively low productivity and high 
mortality from harvest. The stocks above The Dalles are considered to be even more depressed (WDF and 

ODFW, 1992). In the Hanford reach of the middle Columbia, the population probably is self-sustaining 
(personal communication, D. Dauble, Battelle Memorial Institute, Richland, Washington). In the Middle Snake 

River, the Hell's Canyon population may be stabilized with juvenile abundance in Lower Granite Pool rearing 
areas. These two populations have moderate juvenile recruitment with lower adult abundance, whereas the 
Kootenai River population is near threatened status due to weak juvenile recruitment and moderate overmature 
adult abundance because spawning conditions are not optimal. Hence, it is likely that populations with access to 

free-flowing river reaches available for spawning are more stable in that the juveniles can use the pools of 
recruits or tailrace habitat for rearing. Of the preferred habitat conditions, velocity is probably the most critical 

for distribution (personal communication, A.D. Bennett, University of Idaho, Moscow, Idaho). 
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Pacific lamprey are currently considered to be on the decline in the Columbia-Snake River System (Technical 

Advisory Committee, 1991). The exact numbers of past runs are unknown but f!J.eir historical use by Native 

Americans indicates they were an abundant stock in the system; Historical harvest of this stock at Willamette 

Falls in the 1940s was 300,000 pounds per year. Current harvest is 3,000 to 1 1 ,000 pounds. This change in 

harvest suggests substantial reductions. Limited count data at Bonneville Dam in the 1960s indicated nearly 

400,000 adult lamprey passed over the dam in the highest years. Counts at Bonneville powerhouse number 1 in 

1989 and 1990 were only 34,000 and 2,000, respectively. Project biologists at Bonneville Dam have noticed 

marked reductions of their abundance in ladders in the past 5 to 10 years. The exact reason for the reductions 

is unknown but it appears to have coincided with development in the basin, including dams. Lamprey require 

cool, clean streams for spawning, which could have contributed to their reductions because this habitat has been 

decreasing with development. There does not appear to be an obvious problem in passing ladders at the dams, 

but effects on downstream migration are unknown. Historically, these stocks aScended the Snake River and as 

recently as the 1960s, 5,000 to 50,000 passed over Ice Harbor Dam. Currently, the numbers are so low that 

only very limited harvest by Native Americans occurs at regions above Bonneville Dam. 

2.0 FACTORS AFFECTING RUN STATUS 

As summarized by NPPC (1986), the decrease in salmon and steelhead populations has been an ongoing trend 

that began with the arrival of non-Native settlers (in the mid-1800s) to the Pacific Northwest . 

"The earliest identified negative human impact was fishing. Early harvest focused on chinook; 
when the chinook harvest declined after 1884, emphasis shifted to steelhead and sockeye (1890 to 
1900), followed by chum and coho (1920s). By 1945, all species had declined significantly. 

Other impacts closely followed fishing. By 1900, mining had become important in areas of 
Oregon, Washington and Idaho. By 1925, there were major increases in land devoted to 
agriculture, and there were also major advances in irrigation and logging as well. By 1941,  large 
hydropower projects (Rock Island, Bonneville and Grand Coulee dams) had been built. The 
period 1940 to 1965 saw major increases in logging and water storage for a variety of purposes 
including hydropower generation and irrigation. • 

A brief review of the apparent influence of these and other factors on the sizes of the runs follows. 

2.1 HARVEST HISTORY 

Methods of capturing fish on the Columbia River have changed dramatically. Historically, the Native 

Americans captured fish with methods ranging from gaffs to nets. The Native Americans constricted fish 

migration routes for major harvest; they harvested large numbers of salmon and steelhead at Celilo Falls above 

The Dalles. They fished from shore or platforms using dip nets (long-handled nets). This region was inundated 

in 1957 with the construction of The Dalles Dam, so Native American fishing changed from dip nets to set gill 

nets (anchored nets that catch fish by the gills) (NPPC, 1986). The region of the Columbia River between 

• Bonneville Dam and McNary Dam is still commercially fished exclusively by Natives in this manner. Prior to 
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1939, Kettle Falls above Grand Coulee Dam was another major Native American fishing area where baskets and 

spears were used to harvest fish. 

Aboriginal harvest of the Columbia River stocks, prior to the arrival of Europeans, (based on early estimates of 

native populations and reliance on anadromous stocks) was estimated to be about 42 million pounds (NPPC, 

1986) or about 2.6 million fish annually (Chapman, 1986). Chapman (1986) estimated that, based on the likely 

characteristics of the fish stocks during this time, aboriginal harvest would not have decreased the production of 

the wild runs of fish. 

Commercial fishing in the lower Columbia River has relied on various methods to harvest fish over the years. 

As harvests increased and concern for the runs became more apparent, many types of fishing gear were banned. 

Banned harvest methods include gaffs and spears, purse seine (a large net used to surround fish, either from 

boat or shore), whip seine (similar to purse seine), drag seine, set nets (anchored gill nets), traps (contains 

guides leading fish to trap), and fish wheels (large wheels with scoops placed near shore that turned with the 

current, scooping up migrating adult fish). Currently, the only commercial gear used on the lower Columbia 

River is drift gill nets (gill nets that drift with the current). 

Commercial fishing was an industry on the Columbia prior to 1861 (NPPC, 1986). Rapid expansion of the 

industry occurred with catch equalling 2.3 million chinook in 1883, but after this period drastic reductions in 

chinook harvest occurred; in 1889, less than 1 .0 million were taken (Figure A-2) . This reduction was already 

primarily a result of overharvesting chinook stocks. The fishery at the mouth of the Columbia was initially on 

summer chinook; as catch diminished, the fishery shifted harvest to the less desirable fall and spring stocks. 

The industry also began to harvest other stocks, adding sockeye and steelhead in 1889, coho in 1892, and chum 

in 1893. Before European arrival, native harvest of all stocks was higher than current commercial harvest of 

chinook. Native harvest, however, was distributed among all stocks (not just chinook) and therefore did not 

cause a decline in overall population. 

After an initial sharp decline in catch around 1890, harvest of chinook salmon in the Columbia River remained 

fairly constant to about 1920, then it gradually decreased from 1920 to 1966 (Fulton, 1968). Much of this 

decline can be attributed more to other sourceS of mortality (e.g. , dams, logging, mining, and agriculture) and 

less to overharvest. A decreasing trend of Columbia River commercial harvest is apparent for both chinook and 

sockeye from the late 1800s to the present (Figure A-2). These figures do not account for all harvest of 

Columbia River stocks, particularly after the middle of the 19th century, primarily because of the growth of 

ocean harvest. 

Until about 1912, when trolling began off the mouth of the Columbia, virtually all of the fishing was confined 

to the Columbia River. Beginning in about 1912, fishermen in small boats trolled baited hooks or lures. Later, 

larger boats were built that permitted harvesting in the salmon feeding areas farther offshore. Currently, this 

method harvests substantial numbers of Columbia River stocks feeding from Alaska to California. Ocean troll 

harvest of chinook salmon began to compete with river harvest in 1912 (NPPC, 1986). By 1919, the offshore 

fishery had expanded, with about 1,500 boats fishing off the mouth of the Columbia. By 1910, offshore fishing 

was also occurring off the coast of Vancouver Island and Cape Flattery. The number of boats fishing off the 
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mouth of the Columbia remained about the same until about 195 1 ;  however, fishing techniques and equipment 

had improved, with the offshore and coastal fishery taking a larger share of Col�bia River stocks, particularly 

fall chinook and coho. By 1967, this offshore troll fleet equaled 2,400 vessels (Thompson, 1976). The first 

year of reporting of total coastal troll landings of chinook indicated that the total catch off Washington and 

Oregon was 6 million pounds of chinook and 6 million pounds of coho. By 195 1 ,  i.i:J.cluding British Columbia 

catch, the coastal troll catch was about 21 million pounds of chinook and 28 million pounds of coho (Beiningen, 

1976). Many of these fish would have originated from the Columbia River but the proportion is not possible to 

determine. The peak ocean troll fishery for the west coast occurred in the early 1950s at about 35 million 

pounds of chinook captured from Washington, Oregon, California, Alaska, and British Columbia, with a 

following decline resulting partly from overharvest. 

Ocean sport harvest of stocks also became a significant factor in later years. Sport fishing became a factor in 

the harvesting of Columbia River stocks after World War ll (NPPC, 1986). Sport harvest has varied by region, 

basin, and stock, but accurate early records are not available. Beginning in 1960, when the first records were 

reported, Pacific coastal ocean sport harvest was about 200,000 chinook. This increased to a peak of about 

900,000 chinook in 1975 and has since decreased to about 300,000 in the late 1980s. Spring chinook harvest in 

the lower mainstem Columbia was high in 1961 to 1974 but has decreased considerably since that time. 

Steelhead harvest in this region was also high in the 1960s but has declined substantially since then. Lower 

river tributary harvest by sport fishing has been variable, with some sport fisheries showing increases since the 

1950s while others have not. In Idaho, Snake River sport harvest of chinook was high in the 1950s but has 

declined substantially since then with no sport harvest of wild chinook since 1978. Harvests of some stocks 

have been closed in many years since 1965. Steelhead harvest, decreasing from high levels in 1960 to record 

low levels in 1976, increased to high levels again by the early 1980s, while wild steelhead stock catch has often 

been catch and release only. 

In the 1970s, including sport and commercial, more than 60 percent of the total chinook salmon run was 

harvested in the ocean, with the greatest portion of fish harvested off Alaska and British Columbia. Typically, 

less than 10 percent of the total chinook run was harvested in rivers during this period (NPPC, 1986). The 

1985 U.S.-Canada salmon treaty has reduced harvest of U.S. fish in Canadian and Alaskan waters. However, 

the effect of this treaty on some stocks with Columbia River origin is in question. The U.S. -Canada treaty was 

mandated on the premise of equal benefit from each country's stocks to the country of origin. The U.S. harvest 

of Canadian stocks occurs primarily in Alaska on varied stocks and in the northern Puget Sound on sockeye and 

pink salmon. Currently, Canada's harvest of U.S. stocks occurs primarily off the west coast of Vancouver 

Island on coho and chinook. The Snake River fall chinook stock is currently harvested in high proportion in 

this region. NMFS, for example, estimated that in 1992 over 70 percent of all harvest of the Snake River fall 

chinook occurred off the west coast of Vancouver Island (memorandum from Robert Turner, Acting Director, 

State of Washington Department of Fisheries, Olympia, Washington, October 23, 1992). Currently, this treaty 

is under renegotiation, which may influence future harvest of these stocks; however, the direction and 

magnitude of future alterations in harvest regime is unknown at this time. Recent tag data indicate that ocean 

harvest of spring and summer Snake River chinook stocks is probably less than 1 percent of the total run 

(NMFS, 1992). The inriver harvest rate from 1986 to 1991 for the Snake River spring and summer chinook 

was 7.7 to 13.7 percent (NMFS, 1992). The Snake River fall chinook harvest rate was much higher, averaging 
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41.4 percent for ocean harvest and an additional 47.6 percent for inriver harvest, respectively (NMFS, 1992) . 
Ocean harvest of sockeye has historically been rare. Although in recent years both Alas� and British Columbia 
have developed troll fisheries designed to intercept sockeye in the ocean, ocean harvest essentially does not 
occur for Snake River sockeye. The PFMC (1992b) reported that the total catch of sockeye from troll fisheries 
off the Washington, Oregon, and California coast was less than 100 fish a year since 1985. The fact that many 
other large sockeye stocks from the Fraser River, Puget Sound, Washington Coast, and upper Columbia River, 
numbering over a million fish in total, are present suggests that the chances of Snake River sockeye being 
among the small number of fish harvested is very low. Also, while British Columbia captures substantial 
numbers of sockeye in a troll fishery in late July and August, the run timing of Snake River sockeye indicates 
they would not be susceptible because they are believed to enter the Columbia River in June and July. 

Sockeye harvest in the Columbia River before 1950 was up to 86 percent of the total run, declining to less than 

60 percent during most years from 1950 to 1969 (Chapman et al. , 1990). The inriver harvest rate during the 
low return years of 1974 and 1982 averaged less than 2 percent. With increased river returns during the 1985-
to-1988 period, average harvest rates increased to 37 percent of the run. With low river returns, harvest rates 

were again low in recent years, at 4 percent in 1989 and less than 1 percent in 1990 and 1991. The proportion 
of Snake River sockeye in this harvest is unknown but probable similar timing of the runs suggests that harvest 
rates should be similar. 

2.2 DAM DEVELOPMENT 

Dam development in the Columbia River Basin began in the 1800s. Mainstem dam development began with 
Rock Island Dam on the Columbia River in 1933 and continued through 1975 with the completion of Lower 
Granite Dam on the Snake River. Most of the dams were constructed from the 1950s through the 1970s. 
Fourteen mainstem Columbia River and 13 mainstem Snake River dams were constructed in areas critical to the 
upstream and downstream migration of anadromous fish stocks. Including tributary areas, 136 dams have been 
built for hydroelectric and other purposes in the Columbia drainage (NPPC, 1986). 

Dam construction has had varied effects on anadromous fish stocks. Dams without upstream fish passage 
facilities completely block access to spawning and rearing habitat for returning adults. Even where fish ladders 
or other upstream passage facilities are provided, returning adults may encounter delays and stress from 
increased water temperatures, water quality degradation, adverse flow conditions, and other factors associated 
with the dams. Dams and reservoirs also have had a significant effect on juvenile fish through mortality from 
turbine and spillway passage and by impeding their downstream migration and elevating risk factors, such as 
predation and disease, in the downstream journey. 

2.2.1 Habitat Blockage 

About 31 percent of all anadromous fish habitat (stream miles) that existed in the Columbia River Basin before 
development times has been blocked by dams (Figure A-4) (NPPC, 1986). Major habitat loss from blockage by 
dams has occurred in nearly all major drainages of the Snake River System (fable A-2). The loss in this 
system equals 46 percent of the predevelopment habitat. More than two-thirds of this loss occurred in areas 
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Table A-2. Lost and presently available salmon habitat in the Snake River Basin, by major 
tributary drainage. a/ -

Miles of Habitatb/ 

Major Drainage Miles of Lost Habitat Presently Available 

Mainstem Snake and minor 
tributaries 440 175 

Tucannon 0 55 

Clearwater 627 1 ,248 

Grande Ronde 0 647 

Salmon 88 1,834 

Imnaha 0 223 

Powder 200 0 

Burnt 140 0 

Weiser 256 0 

Payette 470 0 

Boise 520 0 

Owyhee 485 0 

Malheur 205 _Q 

Total 3,43 1 4, 182 

Source: NPPC, 1986. 

a/ This report applies to salmon, but it is probably generally applicable to steelhead also. 
b/ Current available habitat greatly underseeded with chinook stocks (Strategies for Recovery of 

Snake River Salmon, State of ldaho, 1991, 31 pages). 
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above Hells Canyon Dam. Blockage of the Northfork Clearwood ·by Dwoshak Dam equaled 140 miles of 

habitat (4 percent of the total Snake River Basin loss). Additionally, many mil� of stream that are still 

accessible to fish have been converted from free-flowing water to slackwater reservoir conditions; accessible 

reservoirs account for 362 miles on the mainstem Columbia River and 140 miles on the Snake River. These 

areas generally no longer supply spawning habitat for anadromous stocks because of inundation of former 

spawning beds, although juvenile rearing is possible, and fall chinook spawning may occur in tailrace areas 

where adequate velocities can be maintained over suitable substrate. 

While the loss of habitat has been pronounced, its effect on the total runs has often been overshadowed by other 

environmental and habitat effects. For example, the NPPC (1987) estimated that approximately 8 million 

salmon and steelhead below historical levels (of an estimated total of 10 million lost from all factors) have been 

lost from hydroelectric development. Of this, they consider about half (approximately 4 million) to be the result 

of lost habitat from Chief Joseph and Grand Coulee dams on the upper Columbia and Hells Canyon complex on 

the Snake. However, other factors were already affecting runs when these dams were constructed. Grand 

Coulee Dam, finished in 1941 , blocked access to over 1,000 miles of anadromous habitat. Rock Island Dam on 

the mid Columbia below Grand Coulee was constructed in 1933. The average escapement of all fish passing 

above this site from 1933 to 1940 was only about 10,000 to 50,000 thousand salmon and steelhead. By the mid 

1950s, total escapement had increased to over 100,000 fish, despite the fact that fish from above Grand Coulee 

had been eliminated from this run. The major cause of the increase, in spite of the loss of 1 ,000 miles of 

habitat, was a lowered harvest rate on some of the stocks in the lower river (Raymond, 1979). However, the 

total influence of other factors on these runs it not known, and other factors (such as upstream habitat 

degradation) could have influenced the run size prior to construction of the dam. 

Some dams no longeJ;" operating on the system also influenced historical runs and may have resulted in a long

term depletion of adapted stocks. One of the dams with a major influence on past runs was the Lewiston Dam 

(Nez Perce Tribe of Idaho and IDFG, 1990). This dam was built four miles from the mouth of the Clearwater 

River by Washington Water and Power in 1927. It had an inadequate passage system for chinook. Chinook 

access above Lewiston was almost totally blocked by construction until possibly 1940, when the ladder was 

reworked. Counts of spring/summer and fall chinook over Lewiston Dam from 1950 to 1964, when the ladder 

was again improved, were usually less than 100 fish per year (Nez Perce Tribe of Idaho and IDFG, 1990). The 

dam was finally removed in 1973 because Lower Granite Reservoir would have reduced its use for power 

production (Winter, 1990). 

Sunbeam Dam on the upper Salmon River near Stanley, Idaho may have been a complete block to sockeye after 

its construction in 1910, as it was apparently constructed without an adequate fish ladder (Chapman et al. ,  

1990). This dam was constructed by the Golden Sunbeam Mining Company to produce power for its mill. 

After several years of disuse and partial erosion, the dam was partially breached in 1934, allowing better access 

to fish above the dam. There is some question as to whether sockeye could have successfully passed the dam 

during the early years after its construction. However, sockeye were either maintained or reestablished in 

Redfish Lake upstream of the dam by at least the mid-1950s. Sockeye salmon abundance had been greatly 

reduced even before any additional dams were built below Redfish Lake on the mainstem Snake River . 
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Escapement of only 1 1  fish to Redfish Lake was reported in 1961 (Hall-Griswold, 1990) although later 

escapement in the 1960s was much higher (Figure A-3). 

2.2.2 Operations Effects 

In addition to the construction effects, the operation of the dams has had other negative effects on anadromous · 

fish stocks. The effects have varied by project, changed over time with the application of different engineering 

solutions, and affected juvenile and adult fish in different ways. 

Juvenile Fish Passage 

Juvenile salmon and steelhead migrating downstream can pass each dam they encounter in several different 

ways. One way is to travel over the spillway, although this avenue is only open if water is being spilled. 

Alternatively, fish can travel with the river flow toward the powerhouse. Fish screens and/or sluiceways are in 

operation at all the run-of-river dams on the Snake and lower Columbia rivers. These systems divert a portion 

of the downstream migrants away from the turbines. Collection systems convey fish away from the powerhouse 

and either bypass them back to the river downstream of the dam or route them to holding facilities for later 

transport by barge or truck. Some fish at these dams are not guided and pass through the turbines. At dams 

without screens and collection facilities, the only downstream passages are over the spillway or through the 

turbines or sluiceways (see Section 2.2.4 of 1992 OA/EIS). 

Each passage route has distinctive fish mortality risks. Overall, the key negative factors that have been 

attributed to loss of juvenile fish include the following: 

• turbine mortality, 

• spillway mortality, 

• delayed migration, 

• increased predation, 

• gas supersaturation, and 

• increased stress. 

Juvenile fish passing through turbines can be killed or injured by turbine blades or by hydraulic pressure and 

shear forces. Estimates of turbine mortality vary from one study to another and from one location to another in 

the Columbia-Snake River System. Specific estimates range from about 2 to 32 percent per project (the higher 

value includes unusual tailwater predator mortality) (Ledgerwood et al. ,  1990; Weber, 1954; Long et al. ,  1968). 

The most accepted level is about 15 percent (NPPC, 1989), which includes direct and indirect mortality. Direct 

mortality refers to fish loss resulting from direct lethal physical injury, whereas indirect mortality includes 

factors such as greater susceptibility to predators. 

Spillway direct mortality is estimated to be 2 percent per project (NPPC, 1986), although specific estimates 

range from 0 to 27.5 percent (Long et al. ,  1968). Non-fatal injuries during spillway transit, such as descaling 

and stress, leave juveniles vulnerable to disease and delayed mortality. Stunned or disabled fish exiting 
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spillways are more susceptible to predation than unstunned or uninjured fish (Poe, 1992). Actual direct and 

indirect mortality from passing over spillways could be much higher than 2 perc�t; limited testing bas been 

done, and test results are primarily based on short-term survival. 

Migration delay and reduced survival of juvenile fish have been attributed to slower river velocity and increased 

water retention time in the reservoirs (see Section 4.2 of 1992 OAIEIS). Assessing impacts on juvenile passage 

is difficult because no correlation bas been established between river velocity and juvenile fish survival. It is 

generally accepted that a variety of factors increase mortality of juvenile migrants at extreme low flows. These 

factors include residualism (smolted fish reverting to freshwater physiology and remaining in the reservoir), 

predation, stress, increased fish disease, and poor condition and improper timing of arrival at the estwu:y 

(CBFW A, 1991b), which is dependent on the level of smoltification (CBFW A, 1991b; Giorgi, 1991). The 

effects of reduced water travel time on fish survival during higher flows is less clear (Giorgi, 1991; Kindley, 

1991). 

One of the primacy causes of mortality for migrating smolts passing through reservoirs is predation by birds and 

fish. Overall loss from fish predation on John Day Pool, for example, was estimated to be 14 percent for all 

smolts. During late summer, the predation rate is increased by warmer temperatures; estimated mortality in this 

pool for subyearling chinook migrants, which generally pass downstream mid-June through August, was 61 

percent (Rieman and Beamesderfer, 1988). 

Flows passing over a dam spillway can carry trapped atmospheric air deep into the waters of the stilling basin 

below, causing dissolved gas to be supersaturated in the water. Increased gas saturation bas been found to 

cause significant mortality of both juvenile and adult fish. Weitkamp and Katz (1980) summarized much of the 

literature about the effect of gas supersaturation on fish, including those in the Columbia River (see also Section 

2. 1 of 1992 OAIEIS). Studies found that juveniles near the surface of the water suffer high mortality when gas 

saturation is greater than 120 to 125 percent. Weitkamp and Katz (1980) also cited studies that indicated an 

estimated 6 to 60 percent of adult salmon and steelhead were killed in the middle Columbia River from gas 
supersaturation from 1965 to 1970. Gas bubble disease (or trauma) was observed in juveniles at Columbia 

River dams during several years in this period. It was estimated that, prior to the installation of two dams on 

the Snake River, smolt mortality was 5 percent; after installation, mortality was 70 percent. Most of this loss, 

although unproven as to source, was attributed to increased gas supersaturation resulting from the dams 

(Rulifson and Abel, 1971), although dam passage was also a factor. Relationships between juvenile travel time, 
supersaturation of nitrogen, and survival of juvenile chinook from the Salmon River to Ice Harbor were 

developed (Ebel et al. ,  1975). Decreasing the travel time from 25 to 12 days, even with an increase from 130 

to 136 percent of nitrogen saturation, was reported to increase survival from 25 to 50 percent. Reducing the 

overall saturation levels to 109 percent for part of the migration also increased the survival from 25 to 37 

percent. These estimates should be used cautiously because other mortality factors were not measured. 

However, it appears that in years when river flows were normal to high and corresponding gas saturation levels 

were high, mortality from gas supersaturation levels can override other mortality factors and result in substantial 

losses of juvenile salmonids, ranging from 40 to 95 percent. Since this time, problems attributed to gas 

supersaturation and dam passage have been reduced and mortalities from this condition are believed to have 
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been substantially reduced (Ebel, 1979). However, high gas saturation levels still result from spill operations, 
and the overall effect on salmonids are not known. 

Another factor with unquantified but potentially significant effect on juvenile survival is increased stress. Most 
fish-handling and bypass operations on the Columbia River system have been found to increase stress levels in 

spring chinook smolts (Matthews et al. ,  1986). Passage through the dams by any route, including spill, bypass, 
and turbines, has associated stress. This increased stress results in fish being less viable when encountering 

some adverse conditions. The magnitude of the effect of increased stress on downstream migrating fish survival 

in this system or after they enter the ocean is unknown. 

While research indicates the net effect of collection and transport of fish is positive relative to untransported fish 

that travel through the system, some mortality does occur from collection and possibly after release. Current 
measured estimates of bypass collection for transport mortality range from about 0 to 2 percent (Ceballos et al. ,  

1991), although these estimates include non-dam effects (disease, prior injury, etc.) as well. There is the 
possibility some additional delayed transport mortality occurs after fish are released. The details of this possible 
loss are discussed under Project Improvements. 

AduH Passage 

There is some evidence that suggests adult salmon and steelhead have been blocked from migrating during some 
years because of elevated temperatures. The optimum temperature range for adult chinook migration is 49 to 
58°F (9 to 14°C), while suitable temperatures are 38 to 68°F (3 to 20°C) (Bell, 1986). Adult salmon migration 
can be blocked at temperatures over 70"F (21 °C) (EPA, 1971). In the Snake River, high temperatures over 

70°F (21 °C) in 1967 and 1968 in late summer appeared to impede migration of some summer chinook and 
steelhead. Some dead fish, whose deaths were possibly caused by these temperatures, were found in the 

Columbia River downstream from the mouth of the Snake River (Vigg and Watkins, 1991). Measured 
temperatures in the Snake River before lower Snake River dam construction were higher than those recently 

recorded, at least through August (Vigg and Watkins, 1991). The major effects on the Snake River reservoirs 
has not been so much an increase in maximum temperature as a shifting of the high temperature so that warmer 

temperatures occur later in the year (Vigg and Watkins, 1991) and last longer. 

Adult migration can be directly and indirectly impeded at dams, resulting in some mortalities. Returning adults 
could have difficulty locating the entrances to fish ladders and spend excess time milling about below dams. 

This causes the fish to use more energy, depleting stored energy reserves and potentially causing premature 

death. High water temperatures, particularly in the S�e River, may delay upstream migration (as discussed 

above). The warm temperatures that occur later in the migrating season are thought to be a result of the 
increased time that water is retained in the reservoirs, although this has not been proven. Adult mortality per 
dam has been generally considered to be between S and 10 percent (NPPC, 1989). More recent information 
indicates it is more likely 3 to 4 percent (personal communication, Ted Bjornn, Idaho Cooperative Fish and 

Wildlife Research Unit, University of Idaho, Moscow, Idaho, October 1991), with increasing levels of mortality 
occurring during high-flow years (Gibson et al. ,  1979). Some mortality is caused in passage independent of 
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flow, as was documented at John Day Dam where mortality was estimated to be 20 percent independent of flow 

(Gibson et al. ,  1979). 

Differing analysis indicates that adult passage mortality varies by species (NMFS, 1992). Estimates of 

spring/summer chinook mortality from Bonneville to Lower Granite Dam had a total mortality of 35 percent 

(NMFS, 1992). Estimated mortality for fall chinook for the same region is higher, at 66 percent. Sockeye 

mortality is lower than the other stOcks through the lower Columbia dams and reservoirs, estimated to be about 

2 to 3 percent per dam (memorandum from Chris Ross, National Marine Fisheries Service, Portland, Oregon, 

March 7, 1991). The reasons for this loss are not completely known but include delay, injury due to passage 

back downstream (fall back) over the spillway or through turbines, and possibly illegal harvest. There is 

uncertainty in passage mortality estimates, however, because loss between dams is affected by factors such as 

straying, fallback, and illegal harvest. Straying or wandering could actually inflate the estimate of what appears 

to be loss, particularly for fall chinook in the Snake River. Fall chinook in the Columbia System have high 

inriver propensity to stray or wander (Chapman et al. , 1991). In recent years, Umatilla stock consisted of over 

30 percent of the fall chinook at the Lyons Ferry Hatchezy on the Snake river. Total stray chinook at this 

hatchezy have exceeded 40 percent. Fish are known to sometimes travel above their final destination before 

returning to that destination. If this many fish wandered into the hatchezy, it is quite possible that many other 

fish actually traveled upstream, which has been suggested by tag recoveries of Umatilla Hatchezy fish above 

Lower Granite Dam (Chapman et al. ,  1991). It is possible that many of these fish did not continue past all 

dams used for the estimate and dropped back downstream, appearing to increase the estimate of loss. This 

would give the appearance of vezy high losses between some of the dams. In fact, counts of the lowest dam on 

Snake River were not used in this estimation of loss to attempt to reduce this effect. However, the effect of 

wandering at the upper dams is unknown and could still inflate loss estimates. In the case of fall chinook, 

which have the highest estimated loss rate during upstream migration, the highest loss rate per dam was 

estimated for the Snake River (16 percent per dam) (memorandum from Chris Ross, National Marine Fisheries 

Service, Portland, Oregon, March 7, 1991). This suggests much of the loss measured, at least for this stock, 

may be just in the manner of estimation. 

Project Improvements 

Several project-related structural and operational measures have been implemented to reduce these adverse 

effects on fish. Measures designed to improve juvenile and adult fish survival include: 

• fish screens and juvenile bypass and/or transport, 

• designated fish spill (waters released over the spillway), 

• designated fish flows (water released from storage reservoirs), 

• flip lips to reduce dissolved gasses, 

• improved fish ladders, 

• predator removal, 

• controlled peaking for power production, and 

• operation of units within 1 percent of peak efficiency . 
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Fish screens have been installed at six mainstem dams (will be seven by 1993 and eight by 1998) to divert 
migrating juveniles from the turbines. Screens pass diverted fish back to the river at Bo�eville and John Day 
dams. At Lower Granite, Little Goose, and McNary dams, fish can be diverted, collected, and transported by 
truck or barge to below Bonneville Dam for release to avoid the various sources of mortality on the downstream 
trip. In 1993, collection is also planned at Lower Monumental Dam. Some fish at these ·dams are bypassed 
back to the river to meet the fish agency management strategy of ftspreading the risk. ft The number and 
proportion of fish arriving at dams that are diverted from the turbines and transported or passed back to the pool 
below the dam varies by species, dam, and operating guidelines governing spill quantity and when transport is 
to occur. At Lower Granite Dam during a typical flow year when spill does not occur, estimates of diversion 
screen efficiency by species indicate that about 56 percent of all yearling chinook, 79 percent of all steelhead, 
35 percent of all sub-yearling chinook, and 48 percent of the sockeye are diverted from the turbines by screens. 
The Fish Transportation Oversight Team designated that nearly all fish collected at this site are to be transported 
below Bonneville. At Little Goose, where diversion screen efficiencies are similar, the relative proportion 
transported can be less depending on the flow quantity, which dictates what proportion of the fish diverted are 

transported as directed by the Fish Transportation Oversight Team guidelines. The guidelines at Little Goose 
generally indicate that 80 percent of all yearling chinook will be passed downstream and not transported if flow 
exceeds 100 kcfs. For McNary Dam, where diversion screen efficiencies are at least as high as those upstream, 
the guidelines on the proportion of fish generally indicate that all fish will be transported at flows less than 220 
kcfs or when subyearling chinook dominate. At lower flows or when subyearling chinook do not dominate, the 
proportion transported varies with the fish size and species composition. The results of the diversion and 
transport and spill operation indicate that, with the possible exception of yearling chinook, a majority of 
anadromous salmon and steelhead arriving at dams are diverted from turbines. For example, in 1990, an 
estimated 36 percent of spring chinook and 56 percent of steelhead from the Snake River Basin were transported 
(see Section 4.2 of the 1992 OAIEIS for details at individual dams). 

Some mortality to migrating fish occurs at juvenile bypass and transport facilities. Mortality, through juvenile 
bypasses, excluding outfall mortality, ranges from substantially less than 1 to 3 percent (Monk and Williams, 

1991; Brege et al. ,  1987). An additional estimated 2 percent mortality occurs during transport. These results 
were based on measurements of mortality occurring during transport. Models of adult returns have sometimes 
suggested that additional mortality may occur after fish are released from the barge. There has been no true 

measurement of survival through the system, including additional loss from barging, and the apparent difference 
in survival of released fish from barges could be the result of the methods used for the calculation (i.e. , it is 
based on modeled estimates of downstream mortality per project for fish not barged). Matthews (1992) noted 
several possible problems with models used to compare expected in-system survival to actual survival. Both 
the NPPC and BPA models use in-system survival estimates from studies done in the 1970s by Sims and 
Ossiander (1981). These studies did not account for short-term mortality and handling mortality in their · 

measure of system passage mortality studies. Also, all projects were considered to have equal mortality effects. 
Since these studies were done, it has been found that handling mortality can be significant. Current handling 
methods have improved, and differences in mortality rate between projects have been observed. The net effect 
is that estimates of in-system passage mortality based on the historical data probably overestimate system 
passage mortality. This result would be to make fish transport appear to cause post-release mortality and may 
account for some of the differences between the modeled and measured survival values. Also, if differences do 
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occur between survival of transported and untransported fish below Bonneville, it could stem from the fact that 

many of the fish transported from the upstream area would not have been viable 
_
fish whether they had been 

transported or had been released to travel downstream through the system to the ocean without transport. The 

model estimates of passage mortality are based on average mortality rates. But it is possible that much of the 

mortality that occurs during passage happens to fish that are less adapted to survival. That is, had many of 

these fish not been transported,· they would have suffered a higher than average passage mortality rate while 

passing the reservoirs and dams. This could be caused by factors that do not affect survival during the 2-day 

transportation period, such as greater susceptibility to predation, disease, secondary injury, or other factors that 

would not be manifest until after these fish are released below Bonneville. If they had not been transported, 

those fish more susceptible to natural and other factors would have succumbed during downstream passage. In 

effect, transportation may protect the less viable portions of the migrating populations that would die of events 

after release because they would have otherwise died during inriver migration if they had not been transported. 

To account for the estimated difference in survival between transported . fish and nontransported fish in the life

cycle model used by the BPA (1992) in their Biological Assessment, they added a post-release additional 

mortality factor of 45 to 50 percent to transported fish over the estimated survival of nontransported fish. 

NMFS (1992) stated that there were not adequate controls to test this hypothesis and that actual post-release 

mortality could be much lower. 

The result of the transport actions based on some of the model runs indicate that the majority of fish from the 
upper river arriving below Bonneville Dam, even after including the estimated post release mortality, are 

transported. The latest version of the BPA downstream passage model CRiSP indicates that in a median flow 

year over 85 percent of all Snake River salmon arriving below Bonneville dam are transported. The proportion 

transported would be estimated to be higher in a low flow year for most stocks, as estimated inriver passage 

mortality is higher during low flow years. It should be noted that these are estimates based on models and not 

true measures. However, it does indicate the magnitude of the effect transport has on fish from the Snake River 

Basin. 

Designated water spilled for fish and storage releases (Water Budget) have been adopted as a component of the 

Columbia Basin Fish and Wildlife Program and reflect the NPPC's "spread the riskw strategy. Controlled spills 

divert fish from turbines in designated periods, typically during the peak downstream migration periods. Water 

Budget storage releases are intended to increase water velocity through the reservoirs. 

Spill deflectors, called flip lips, have been installed on most major dams on the Snake and Columbia rivers to 

reduce supersaturated dissolved gas levels that, in the past, have been recorded during high-spill periods (see 

Section 2.3 of the 1992 OAIEIS for description). However, the effectiveness of flip lips varies with spill 

discharge and tailwater elevation. Levels above those considered safe (less than 1 10 percent) still occur 
annually on the Columbia and Snake rivers, but current levels are less than conditions recorded prior to 

installation of the flip lips. The extent of inriver mortality currently caused by high dissolved gas levels is 

unknown . 
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2.3 HABITAT EFFECTS 

2.3.1 Overview 

In general, human activities on the land have had detrimental effects on streams. Stream habitat is critical for 

spawning and rearing as well as migration of anadromous salmon and steelhead. Development in the Columbia 

River Basin has reduced both the quantity and quality of this habitat. However, it is not possible to accurately 

quantify these effects, singly or in combination, over the histocy of this development. Activities that increase 

sediment in streams are known to reduce the success of spawning and often reduce rearing habitat. Activities 

that reduce the stream bank cover and trees often reduce important pool areas in streams and increase stream 

temperatures, both which are adverse effects to the survival of fish. Water withdrawal for various functions can 

reduce the available rearing habitat in the stream, directly remove fish from the stream, and block upstream fish 

migration. Added toxic substances to streams can cause direct mortality or indirect effects on fish food 

resources. 

These types of activities have been occurring in the Columbia River Basin primarily since the arrival of non

Native settlers, with some variability in types and extent of the impact by region. One of the first activities to 

occur in the basin was mining, which can add both sediment and toxics to the stream. Agriculture, logging, and 

grazing were all early activities that have varied in rate of development and impact by differing regions. Early 

in the region's development, for example, logging was a major activity in the lower Columbia River Basin; its 

major development in some of the upper watershed occurred more intensively later. Agricultural development 

was more of a factor in some specific regions, such as the middle Columbia and Snake River basin. Cattle 

grazing has had more of an effect on stream. shoreline habitats in the Snake River and some other upper 

Columbia River drainages. Unfortunately, it is difficult to follow the individual effects of each of these 

activities on fish habitat, because they often occurred simultaneously with other activities and their effects may 

be cumulative. 

Pool Habitat 

While it is difficult to identify specific impact from individual activities on fish production, some summacy 

information suggests the types of impacts that have occurred from the combined effects. While early impacts to 

habitat were not quantified, some recent studies indicate that reduction of habitat quality has been occurring in 

the last 50 years. From 1936 to 1942, the U.S. Bureau of Fisheries (now the National Marine Fisheries 

Service) conducted a study of the pool quantity and substrate characteristics of over 5,000 miles of Columbia 

River tributaries. Sedell and Everest (1990) conducted a followup survey of habitat in the Columbia River 

Basin to determine how stream habitat has changed. They resurveyed a selected 300 miles of these streams (see 

Table A-3 showing pool changes), including streams from coastal areas, the middle Columbia, and the upper 

Salmon River. They found that on average 50 to 75 percent of large pools (i.e. , pools greater than 25 square 

yards and 3 feet deep) in these streams, on both public and private land, were reduced from human-induced 

activities. These types of pools are critical for anadromous salmonids because they are resting areas for adults 
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• Table A-3. Changes in large pool habitats (L2.5 ft deep and L25 yd2) in selected subbasins of the 2 

Columbia River Basin over the last 50 years. 

Large pools/mile 

Location 1941 1990 % change 

Middle Fork Salmon River, ID 

Marsh Creek 20.0 21 .0 5 

Rapid River (wilderness) 5.8 5.2 -10 

Elk Creek 56. 1 32.9 -41 

Grande Ronde River, OR 

Grande Ronde River (mainstem) 6.1  2.0 -67 

Catherine Creek 17.7 4.4 -75 

N. Fk. Catherine Creek 8.6 3 . 1  -65 

S. Fk. Catherine Creek 17.6 2.4 -86 

Five Points Creek 2.5 2.5 NC 

Beaver Creek 17.4 2.6 -85 

Meadow Creek 3.9 3 .0 -26 

McCoy Creek 16.4 2.5 -85 

Sheep Creek 23.8 1 1 .3 -53 

• Willamette River, OR 

N. Fk. Breitenbush R. (managed) 19.0 6.6 -65 

N. Fk. Breitenbush R. (wilderness) 3 .0 20.0 666 

Horse Creek 12.0 7.5 -37 

S. Fk. Winberry Creek 14.0 7 .6 -46 

Fall Creek 16.6 6.5 -61 

S. Fk. McKenzie River 25.4 4.5 -82 

Lewis and Clark River, OR 

Lewis and Clark River 17.4 7.0 -60 

Yakima River, W A 

Little Naches River 4.2 5.3 29 

Taneum River 2.0 2.6 30 

Source: Sedell and Everest, 1990. 
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prior to spawning, preferred rearing areas for many species of juveniles, refuges from drought and winter 

freeze-up, and critical habitats for maintenance of salmonid community diversity (Sedell �d Everest, 1990). 

In the Snake River Basin portion of their study, Sedell and Everest ( 1990) found overall reduction in pool 

quantity, although in some specific streams negative overall changes did not occur (Table A-3). In general, 

little or no change occurred in the number of pools per mile in wilderness and low-gradient meandering 

streams. In the Middle Fork Salmon, grazing and riparian area herbicide treatment were the dominant land uses 

on managed lands between surveys. In the Grande Ronde, which had substantial reductions in pool area (most 

tributaries lost greater than 50 percent of their large pools), road construction, stream rehabilitation after floods, 

dredge mining, agricultural practices, and forest management practices have all contributed to the losses. 

Pollution 

In Idaho, 57 percent of an assessed 16,000 miles of streams are currently considered to be negatively affected 

by non-point source pollution (i.e., impacts from logging, mining, livestock grazing, and irrigation) (Chapman 

et al. ,  1991). Agriculture was reported as the primary non-point source affecting beneficial uses with 

overgrazing, irrigated agriculture, and non-irrigated agriculture affecting approximately 50 percent of the 

assessed waters (Bauer, 1989). Bauer reported that sedimentation is one of the major impacts in these streams, 

with intermediate to high levels of sediment present in 80 percent of the streams. In drainages that support a 

large portion of the current anadromous stocks in Idaho, Bauer (1989 as cited by Chapman et al. , 1991) listed 

36 streams in the Clearwater Basin and 45 streams in the Salmon River Basin as among the highest 25 percent 

of affected streams in Idaho. 

Overall Habitat Degradation 

It is difficult to put the level of impact on fish from habitat degradation in perspective because much of the 

impact has occurred in the past, and few studies can directly assess its effect. Considering only what habitat is 

still currently accessible to anadromous stocks, NMFS (1992) concluded that it was difficult to interpret how 

much impact the degradation of spawning and rearing habitat had on overall survival of the endangered spring 

and summer chinook stocks. In light of the uncertainty, NMFS stated that the overall effect of habitat 

detriments was responsible for fish mortality of 10 to 40 percent prior to the smolts reaching the mainstem 

dams. 

The overall level of impact in the region on the threatened spring/summer chinook stocks varies and the 

interpretation of the importance of this impact also varies. The Subbasin Planning Reports for the Salmon River 

indicate that 67 percent of the streams are considered to have impacts reducing production potential up to 10 

percent (IDFG et al. , 1990), with 25 percent of streams having reductions of up to 20 percent and the remaining 

no impacts. Factors listed as being major contributors to the habitat impact in the Salmon River Basin were 

primarily logging, road building, grazing, irrigation withdrawal, and (to a lesser extent) mining. In the 

Clearwater River Basin, 65 percent of the streams are listed as having a reduction in anadromous salmon and 

steelhead production potential by up to 10 percent, while the remainder are equally divided between higher and 

lower reduction in potential production (Nez Perce Tribe of Idaho and IDFG, 1990). The primary factors 
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affecting fish production in the Clearwater River Basin involve forestry, agriculture, and mining. Road building 

associated with forestry activities generally caused the greatest impacts to fish p�uction, through sedimentation 

and degradation. These assessments of habitat potential do not consider other factors, such as losses from 

irrigation withdrawal and predation that could increase the overall loss prior to arrival at Lower Granite Pool. 

The other major drainage in the system producing these stocks, the Grande Ronde, also has experienced a 

degradation of habitat (ODFW et al. , 1990). A total of 379 miles or 60 percent of the stream miles are 

considered to have degraded habitat. The primary causes of damage are stream channeimttion for field 

development, livestock grazing, poor agricultural practices, poorly designed roads, and timber removal. Mining 

and recreation development have also contributed to riparian habitat problems. 

Although somewhat degraded, the overall quality of spawning and rearing habitats currently available in the 

Idaho Snake River drainage is generally considered good. Rich et al. (1992) concluded that if all the considered 

habitat improvements were made in regions under State of Idaho jurisdiction, an estimated 17 percent and 9 

percent increase in potential smolt production could occur for chinook and steelhead, respectively. They 

concluded that the reason for the relatively small increase was "because the productive capacity remains high for 

the majority of Idaho anadromous fish streams. "  

However, the overall effects of hal;>itat degradation on overall production can still be significant. Chapman et 

al. (1991) summarized the variety of effects that reduced habitat quality can have on the current stocks even 

when the overall seeding level is low. (Seeding level is the proportion of fish present relative to the habitat's 

potential to produce fish.) Fine sediment from the many types of basin activities can reduce egg survival and 

emergence, which reduces wild fish production. The decreasiilg pool volume, as mentioned earlier, affects both 

adult holding and juvenile rearing habitat. With reduced pool area, juvenile chinook, which use pools 

extensively for both summer and winter rearing, need to travel greater distances to find this preferred habitat. 

This movement makes them more susceptible to predation (Chapman and McLeod, 1987). Pool volume and 

interstitial spaces (the spaces between rocks) available often affect whether chinook can overwinter in the stream 

(Hillman et al. ,  1987). When pool volume has been reduced and interstices have been filled with sediment from 

land-use activities, fish will often leave the stream in the· fall and try to find overwintering areas in mainstem 

channels. This fall migration has been found to occur on some Idaho streams that have been extensively 

monitored, including the upper Salmon River, the Crooked River, and the Red River (tributaries to the 

Clearwater River) (Kiefer and Forster, 1992; Hillman et al. ,  1987). This increased movement subjects fish to 

greater potential for predation from birds and fish (e.g. , cottids, bull trout, brook char, rainbow trout, 

steelhead, cutthroat, and squawfish). Also, the portion of these fall-migrating fish that find suitable 

overwintering habitat downstream of these tributaries is unknown. 

The role of habitat quality may also affect survival during spring migration in the mainstem Salmon and 

Clearwater River before fish arrive at LOwer Granite Pool. For example, Kiefer and Forster (1992) found that 

survival of spring migrating chinook smolts from the upper Snake River to Lower Granite Pool , a distance of 

about 440 miles, was 33.7 percent. From the Crooked River in the Clearwater drainage to Lower Granite Pool, 

a distance of about 125 miles, only 46.3 percent of spring chinook migrants survived. These mortality factors 

may be high relative to historical levels. Raymond (1979) found an 89 percent (range 85 to 95 percent) survival 
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for wild spring chinook migrating a distance of about 230 miles in the lower Snake River during the 1966 to 

1968 period. This mortality also includes any additional mortality that would have occw:ed in Ice Harbor Pool. 

Although this mortality measurement was for a different part of the Snake River, it does suggest that some 

elevated migration mortality may be occurring in upstream areas above Lower Granite Reservoir. Whether 

reduced habitat quality or other factors are causing this mortality is not known, but change in habitat over these 

extended migration routes, even if minor per stream mile, could have a significant effect on survival that might 

not have occurred historically. 

2.3.2 Grazing 

More than half of the Columbia Basin is suitable for livestock grazing. Records since 1945 indicate that public 

land grazing peaked in the 1950s, but fell in the early 1980s by about 10 percent in Washington and Oregon and 

about 25 percent in Idaho (Figure A-5) (NPPC, 1986). Nevertheless, grazing acreage and intensity remain 

high. 

Grazing is one of the major factors affecting the stream habitat quality in Idaho. Stream habitat, and its ability 

to produce salmonids, deteriorates in regions that are grazed. Stream bank erosion reduces pool habitat, loss of 

streamside vegetation allows streams to warm, and increased sediment in the water reduces egg survival. 

The negative effects on production of fish in grazed streams can be quite profound. Platts (1981) noted that fish 

production in ungrazed streams ranged from 2.4 to 5 times greater than grazed streams. Chapman et al. (1991) 

indicated that cattle-grazed meadows averaged at least 35 percent less in ability to produce juvenile salmon than 

natural, ungrazed conditions. Meehan and Platts (1978) noted in a study of a brown trout stream in Montana 

that biomass of trout was 1 .4 times higher in a stream segment without grazing than in a grazed portion. It was 

found in one Colorado study that watersheds without grazing produced 71 to 76 percent as much stream 

sediment as did grazed watersheds. Increased sediment in streams reduces fish survival directly by reducing 

fish egg survival and indirectly by reducing food production in rearing habitats (Platts, 1981). 

Over 80 percent of BLM's land in Idaho is currently considered to be in a degraded state because of grazing. 

Similar conditions oceur on USPS land, where most of the salmon stocks spawn and rear. Probably more than 

80 percent of all salmon produced in the Snake River are produced on BLM and USPS land (Chapman et al. ,  

1991). Most of the grazing on public lands in the Snake River Basin in recent years occurs in the Grande 

Ronde and Salmon River basins, and most salmon spawning occurs in grazed water basins (Chapman et al. ,  

1991). While plans are underway to reduce some effects of grazing, many of the effects will continue for many 

years after improvements are made. Also, unless there is a change in grazing land management, grazing will 

continue in most areas where it now occurs; impacts may be ongoing. 

Marsh Creek, on the Middle Fork Salmon River, is an example of a region where grazing impacts have 

occurred (Chapman et al. , 1991). This is a major spring chinook spawning stream in the upper portion of the 

basin. Sedell and Everest (1990) evaluated the long-term changes in large pools since the late 1930s. They 

examined portions of Marsh Creek in 1990 and found that where grazing was actively occurring the number of 

large pools had been reduced by half, while in an area not used for grazing they had doubled. Studies of 8 
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miles of this stream after grazing was initiated in selected areas also found -that bank sloughing was greatest in 

areas where cattle or sheep grazed. 

The Grande Ronde River Basin was also evaluated for changes in pool numbers over time by Sedell and Everest 

(1990) (see Table A-3). They found that average loss of pools in this basin was 30 to 90 percent, with the 

greatest loss in regions where the dominant land use was grazing. ODFW (1990) lists logging and cattle 

grazing as the two major factors affecting production in this basin. This basin is listed as having more than 60 

percent of its stream miles in a degraded condition. Excessive livestock grazing is considered the major cause 

of riparian habitat loss in the upper Grande Ronde, Catherine Creek, Joseph Creek, and Wallowa River 

drainages. Loss of shoreline vegetation from all causes is considered a major factor limiting natural production 

of fish in the Grande Ronde system. 

Chapman et al. (1991) summarized the effects of studies done on Bear Valley Creek on the Middle Fork Salmon 

River. In 1967, it was found that 34 percent of the stream transect measurements indicted impacts from 

grazing, including hoof shearing and caving of undercut banks. It was concluded that grazing caused greater 

impact to the stream than did upstream mining activity. Ten years earlier it was found that 50 percent of the 

stream had been affected by grazing. As late as 1984, grazing was still considered an impact to the stream. 

Another example cited by Chapman et al. (1991) as having major impact from grazing is Camas Creek on the 

Middle Fork Salmon River, which has increased sediment and reduced riparian vegetation partly resulting from 

grazing. Other areas where cattle grazing occurred on parts of the Salmon and Middle Fork Salmon, including 

over 14 different streams and tributaries, had stream vegetation and stream bank stability significantly reduced. 

Pole Creek Meadow, on a tributary to the Salmon River, has been affected by sheep grazing since the late 

1880s. Tests conducted here found that areas with grazing had streams with greatly increased width and were 

much shallower than natural streams. 

2.3.3 Irrigation 

Over 12 percent of the Columbia River Basin is farmland. Most of the farm acreage is in central Washington 

and southern Idaho. Farm acreage in the Columbia River Basin and the Snake River Basin increased gradually 

until 1%0 and then leveled off. Irrigated farmland in the Columbia Basin has increased from 0.5 million acres 

before 1900 to 7.6 million acres by 1980 (NPPC, 1986). Total irrigated land in the Snake River Basin has 

followed a similar pattern, increasing from about 2 million acres in 1930 to 4.5 million acres in 1980 (Figure 

A-6) (NPPC, 1986). 

Irrigation and farming began about the same time, with the first known irrigation occurring in 1840 at the 

missions near Walla Walla, Washington. The first major irrigation project began in 1859, also on the Walla 

Walla River. By 1889, 400,000 acres were being irrigated in the Columbia River Basin. Irrigated land 

expanded rapidly from 0.5 million acres in 1900 to 2.3 million in 1910, 2.9 million in 1925, 6.6 million in 

1966, and 7.6 million in 1980. The recent rate of increase has been about 53,000 acres per year, with about 

10.5 million acres predicted by 2030 (NPPC, 1986). Early irrigation relied on simple stream diversion 

followed by increased use of methods using large dams and diversions and large pumping systems. By the mid 
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1950s, over 700 intake structures were present in Oregon and Idaho. Water use became more efficient in 

diversions with improvements in methods. While the total quantity of water diverted inc� from 2.6 million 

to 12.2 million acre-feet from 1947 to 1969, water diversion has remained between 9.5 to 12 million acre-feet 

since then. Currently, about half of all water diverted occurs in the Snake River Basin. 

The adverse effects of irrigation and agriculture on fish are many: increased water temperature, increased 

erosion adding silt to spawning beds, reduced flow or complete dewatering in rearing areas, impedance to fish 

migration, addition of toxicants and nutrients to streams, and loss of fish in unscreened irrigation diversions. 

Unscreened diversions are one of the major problems. While most irrigation intakes have been screened, many 

screens are not functional; they wash out of the river, catching fish that stick to the moving screens (NPPC, 

1986). This problem has been reduced but not eliminated. 

One of the early effects of irrigation diversion was blockage of upstream migration and often direct diversion of 

juveniles into irrigation systems (Chapman et al. ,  1991). In the 1920s, dams on the Payette and Boise rivers 

denied fish access to upper portions of these rivers. Other dams on the Malheur, Owyhee, and Bruneau rivers 

eliminated anadromous runs from these systems. Barrier diversions are still present in parts of the Snake River 

today. Examples include an irrigation diversion on the outlet to Alturas Lake that denies access to a traditional 

sockeye spawning area. Also, water diversions on the upper Salmon River in the Sawtooth Valley inhibit or 

block upstream passage to adult salmon at times (IDFG, 1990). The upper Lemhi also has diversions that 

prevent upstream passage. The low flow in upstream tributaries where water is diverted, although not causing 

direct blocks, can cause delays because adult fish have difficulty finding suitable passage and holding areas in 

tributary streams with induced low flow. 

The loss of water from irrigation diversion also reduces water available for downstream migration of smolts. 

The total average annual discharge from the Snake River is approximately 36 million acre feet (MAF). 

Currently, a total of 16 MAF are diverted from the Snake River, with 30 to 60 percent (5 to 1 1  MAF) of this 

subsequently returned to the river either directly or as groundwater. Not all return occurs during the period of 

withdrawal. However, most of Idaho's irrigation diversion occurs in the Snake River Plain away from 

anadromous fish spawning and rearing. The major water diversion dams on the Snake were constructed prior to 

the lower Snake River dams (letter from Jeny M. Conley, Director, Idaho Department of Fish and Game, 

Boise, Idaho, December 4, 1992). The water volume diverted for irrigation from the upper Columbia above the 

confluence with the Snake River is also significant at about 4 MAF (NPPC, 1986). Lower Columbia River 

diversions are much smaller at less than 1 MAF. In addition to reducing what is available for downstream 

flows during migration periods, these diversions reduce flows or completely dewater areas in upper tributaries 

needed for rearing of juvenile fish through the low flow summer months when major withdrawals occur. 

Downstream fish losses from irrigation diversions have been significant in the past. For example, an estimated 

400,000 fingerling salmon suffered mortality in diversion canals in the Lemhi River prior to installations of 

screens (Gebhards, 1958 as cited by Chapman et al. ,  1991). One screen tested in the upper Salmon River was 

estimated to have saved 86,000 juvenile chinook (Schill, 1984). Before major hatchery releases in the Snake 

River, it was estimated that total installations of screens on irrigation diversions in the Salmon River drainage 

would save one million juveniles per year (Delarm and Wold, 1985). Oregon estimated that in 1954, when only 
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half of the needed screens were installed on the John Day River, one-half million salmon and steelhead were 

saved. Since the institution of large hatchery programs in these watersheds, the _number of fish diverted without 

adequate screening could be much higher. 

Major screening of diversions, particularly in the Snake River Basin, has been fairly recent. The Columbia 

River Fisheries Development Program (CRFDP) supplied funds for screening irrigation diversions on Columbia 

River Basin tributary streams with anadromous fish beginning in the 1950s. Prior to this activity few tributary 

diversions were screened in Oregon or Idaho. Washington had already implemented screening programs 

Independent of this activity. Up to 1985, a total of 813 screening facilities were installed in Washington, 

Oregon, and Idaho (Table A-4). 

At least 900 intake structures, for both surface diversions and pumping stations, have been identified in 

Washington, Oregon, and Idaho (NPPC, 1986). However, the total number is probably much higher. 

Irrigation pumping stations on the mainstem Columbia River and Snake River reservoirs are under the 

permitting requirements of the Corps and are required to have fish screens meeting NMFS criteria. As of 198 1 ,  

a tQtal of 225 pump stations were present on the mainstem Columbia and Snake rivers with varying levels of 

screening for protection of fish (Swan, 1981). The number of screened diversions in the Snake River Basin 

supported by CRFDP is about 320, with the distribution by river indicated in Table A-5. 

However, both the number of screens and the condition of those currently in place are not considered adequate 

in many cases. Swan (1981) surveyed all 225 pump irrigation intakes on the Columbia and Snake River 

reservoirs and found that 71 percent did not meet current acceptable fish screening criteria because of high 

velocity, damaged screens, missing screens, and improper opening. Delarm and Wold (1985) discussed the 

condition of the current tributary screening systems, most of which were built prior to 1970, and listed most as 

only being in "fair" condition with very few listed as "good" or "excellent. • 

Huppert et al. (1992) reported that the Fish Screening Oversight Committee identified screening needs in 

potential critical habitat for the endangered and threatened salmon stocks in the Snake River drainage. The 

majority of these screens are under Idaho's jurisdiction on the Salmon River and its tributaries, with lesser 

numbers in Valley Creek and the Clearwater River. Oregon's screens are in the Grande Ronde and 

Washington's in the Grande Ronde, Tucannon, and Asotin. Table A-6 summarizes fish screening needs in this 

region. 

The latest list of facilities that have been scheduled by the Fish Screening Oversight Committee for replacement 

or repair in the Snake River System from 1992 through 1995 includes 29 new screens, 167 replaced or repaired 

screens, and 7 fish ladder repairs (CBFW A, 1992). 

The upper Salmon River, a region containing wild spring chinook and the last remaining Snake River sockeye 

stock, has at least 69 irrigation diversions in the Sawtooth Valley (Chapman et al. , 1991). Between 1905 arid 

1930, irrigation development expanded rapidly as almost all of the valley bottomland was taken up with 

homesteads (Andrews et al. ,  1987). Since 1930, water demand has increased with many of the current 

diversions capable of diverting entire streams. Until the CRFDP funded the construction of screens in the 
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Table A-4. Number of currently inventoried irrigation screens constructed by year in Oregon, • 
Idaho, and Washington. 

Year Oregon Idaho Washington 

Unknown 22 
1953 9 
1954 73 
1955 153 
1956 126 
1957 22 
1958 9 7 
1959 7 42 
1960 8 22 
1961 12 43 
1962 5 30 
1963 12 27 
1964 12 16 8 

1965 8 8 

1966 2 
1967 2 
1968 3 
1969 3 1  

1970 1 

• 1971 1 1 
1972 30 
1973 1 1 
1974 2 
1975 
1976 5 1 
1977 4 4 
1978 1 
1979 7 
1980 1 8 
1981 1 6 
1982 1 7 
1983 5 
1984 3 
1985 2.. - -- -

561 236 16 

Source: Delarm and Wold, 1985. 
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Table A-5. Screened irrigation diversions in the Snake River drainage. 

State/River 

Idaho 

Lemhi 

East Fork Salmon 

North Fork Salmon 

Pahsimeroi 

Main Salmon 

Carmen 

Total 

Oregon 

Grand Ronde 

Washington 

Tucannon 

Source: Delarm and Wold, 1985. 

Num� 

97 

30 

18 

23 

52 

16 

236 

84 

1 

a/ Number represents screened diversions supported by the Columbia River Fisheries Development 
Program. Washington has its own screening program that covers screens in the lower Grande Ronde 
and Tucannon River in the Snake River Basin. 

Table A-6. Irrigation diversion screening needs (Source: Huppert et al. , 1992). 

Replacement/ 
State New Screen Improvement Total 

Idaho 390 154 544 

Oregon 7 7 

Washington 5 2 7 

Total 402 156 554 

Source: Huppert et al. , 1992. 

1950s, these diversions were unscreened and probably diverted large numbers offish into the fields. Even 

today, many of the diversions take the entire flow during low flow periods (Andrews et al.,  1987). 

Prior to spring 1992 there was one diversion (Buster Black) on the upper mainstem Salmon River in the 

Sawtooth National Forest known to be a block to upstream passage of adults during low flow yea.rS (Andrews et 
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al. , 1987; Kiefer and Forster, 1992). This problem bas been eliminated a5 of spring 1992. This diversion 

formally dried up the river for a distance of about 1/4 mile below the diversion in late sqmmer. A ladder was 

installed at this diversion in 1981 ,  but it only had flows at night in the summer and bas not aided upstream 

migration (Andrews et al. ,  1987; Kiefer and Forster, 1992). Also, a diversion on the creek leaving Alturas 

Lake dries up the stream for a distance of 1.6 miles for the majority of the spring chinook migration period, 

and for essentially all of the typical upstream migration timing of sockeye. Historically, Alturas Lake contained 

sockeye. However, the presence of this diversion probably contributed to the loss of anadromous sockeye from 

this lake. Negotiations are currently underway to remedy the Alturas Creek flow and diversion problems. 

SolVing the diversion problems on both' Alturas and the upper Salmon River could, with adequate escapement, 

increase potential production of sockeye and chinook by an estimated 900,000 smolts (Andrews et al. ,  1987). 

Several other creeks in this drainage have significant flow reductions from existing diversions that seriously 

limit the potential production of salmon and steelhead in the upper Salmon River. These include Pole Creek, 

Champion Creek, Fourth of July Creek, Smiley Creek, and Valley Creek (Chapman et al. ,  1991). 

The USFS (1980), as cited by Chapman et al. (1991), estimated that complete screening of the Salmon River 

and its tributaries just within the Sawtooth National Recreation Area could increase smolt migration by 100,000 

to 200,000 fish. This estimate was made when the current high numbers of batcbety fish were not passing this 

area, so the number of smolts that could currently be saved would· be even higher. 

The Lemhi River, a tributary to the Salmon River, is one of the Idaho streams most heavily diverted for 

irrigation. In 1897, a 2-meter-high diversion near the mouth of the stream eliminated steelhead and summer 

chinook from the watershed, while chinook were able to pass at higher flows (Petrosky and Holubetz, 1986). 

This dam was breached in the 1920s and major screening of diversions began in the 1950s. Over 60 water 

diversions are present on the Lemhi River. There are still problems with juvenile and adult fish passage 

through the lower 10 miles because of low water. Prior to major screen installations on the Lemhi River, it 

was estimated that in 1958 421 ,000 juvenile fish were lost during downstream migration (Chapman et.al. , 

1991). Attempts to reestablish steelhead have been made from the early 1960s to present. Currently, although 

the total flow of the Lemhi River is appropriated for irrigation, it is considered an important salmon and 

steelhead producer. However, except for Big Springs Creek, tributaries in the upper Lemhi above Haysen 

Creek are no longer available for anadromous production because of low flows and diversions. Depending on 

the timing and volume of annual runoff, total or partial dewatering of the lower river can delay anadromous 

smolt and adult migration (IDFG et al. , 1990). There are currently 228 diversions on the Lemhi system, of 

which 127 are in anadromous streams. However, a recent survey indicated that up to 37 of those in 

anadromous streams are not screened (USFS, 1992). 

The Grande Ronde River is also heavily used for irrigation. Currently, water allocations from all major 

subbasins exceed average stream flow except in the spring high-flow months (ODFW et al. ,  1990), which bas 

often resulted in very low stream flows in the summer in the major tributaries and the mainstem river. Several 

screening facilities are not considered suitable for juvenile fish protection. State ditch is a 4.4-mile-long channel 

that cuts off access to 33 former miles of the Grande Ronde River: While the State of Oregon bas established 

minimum flow requirements, these can rarely be met because the water rights needed for the minimum flows 
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are junior to major water withdrawal rights. The diversion of water also causes water temperatures to become 

stressful to salmon and steelhead. 

2.3.4 Logging 

Logging was probably the first non-Native American industry to develop in the Columbia River Basin (NPPC, 

1986). Early logging was typically restricted to lowland areas, resulting in little disturbance from sedimentation 

that can be detrimental to strea:ms. From about 1880 to 1920, streams were often used to transport cut logs. 

Occasionally, dams were constructed and then breached to sluice logs. This process resulted in extensive 

streambed scouring, primarily in the lower reaches of the Columbia tributaries. Logging increased sharply 

during and after World War II. Logging in the Snake River drainage increased most dramatically in the early 

1960s, from lows of 1 million to 30 million board feet per year to over 600 million board feet per year, and 

remained high through the 1980s (Figure A-7) (NPPC, 1986). Much of this logging does not occur in 

anadromous fish areas. 

Logging has significant adverse effects on fish habitat. The major effects are increased sedimentation, reduced 

egg survival, loss of streamside cover, increased stream temperatures, and reduced instream habitat. Significant 

adverse effects on fish habitat and/or production in Snake River tributaries have been documented since the 

advent of increased logging activities in the 1960s (Chapman et al. ,  1991). 

One of the major effects of logging has been loss of accessible habitat. Historical stream miles available for 

anadromous stocks in the Columbia River Basin have been reduced from 21,000 miles to 16,000 miles largely 

due to national forest management (NMFS, 1991). In a region of Idaho very sensitive to land disturbance (the 

Idaho batholith), sediment impacts have been increased due to forest management practices particularly in the 

South Fork Salmon River Basin. 

As mentioned earlier (Table A-3), some surveyed regions have had substantial losses of pool habitat while other 

regions, particularly in wilderness areas where logging has not occurred, remain relatively unchanged. The 

Grande Ronde has lost 50 to 90 percent of its large pools since the late 1930s. Some of this loss can be 

attributed to logging and associated road-building activities. Logging was occurring in this watershed prior to 

1940 and had already had negative effects on stream habitat. 

The Salmon River drainage has several areas that have been affected by logging. Over 78 percent of the Salmon, 

River Basin is managed by the USFS, 1 1  percent by the BLM, and the remainder is other public and private 

lands. This distribution indicates much of the region is available for logging and this has indeed been a major 

activity in this basin, particularly in the early 1960s. The South Fork Salmon River is an example of an area 

severely affected by logging. For a 20-year period prior to 1965, average harvest of timber from this basin was 

16 million board feet annually; since then logging has been about 5 million board feet annually, and logging 

methods have been improved to reduce impacts. Prior to this reduced harvest in the 1960s, major slides in the 

watershed buried spawning and rearing areas under several feet of sediment. Soil erosion rates increased by 

over 350 percent over pre-logging levels during this period (Arnold and Lundeen, 1968 as cited by Chapman et 

• al. , 1991). An estimated 60 percent of the South Fork Salmon River drainage has been damaged by sediment. 
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Recovery from past degradation has been slow and may be negated by new land-disturbing activities (IDFG et 

al. , 1990). Based on the reduced estimates of egg-to-fry emerging survival in tl!e watershed, as a result of the 

high silt levels in the gravel, the summer steelhead potential production of this basin is 45,000 steelhead smolts 

compared to 200,000 if habitat were improved (Thurow, 1987). 

Logging in the Clearwater River drainage has also been shown to cause impacts to some anadromous streams, 

particularly by increasing sediment (IDFG et al. ,  1990). Chapman et al. ,  (1991) noted that two of four major 

streams studied in the Clearwater National Forest (60 percent of the Clearwater drainage is under the 

jurisdiction of the USFS) had measurable impacts from logging, including increased sediment in the stream bed 

and reduced large woody debris. 

2.3.5 Mining 

Mining was one of the earlier industries to develop in the Northwest. By the late 1800s, some of the major 

mining areas were in Snake River anadromous fish habitat (NPPC, 1986). Gold and silver mining were more 

extensive in Idaho than in Washington and Oregon. Mining methods included both underground mining and 

dredging or sluicing of riverine (placer) deposits. Some of the heaviest in-stream mining occurred in Snake 

River tributaries, destroying large areas of aquatic and riparian habitat. Other impacts from mining included 

acid mine leaching and heavy sediment deposition. Most of the damage from mining occurred in the first half 

of this century, although some degraded habitat still exists in Idaho tributaries such as the South Fork 

Clearwater, Bear Valley, and Crooked River (NPPC, 1986) . 

In the Snake River drainage, the most prominent mining occurred in the Salmon, Boise, and Clearwater 

districts. Placer mining, a mining technique that involves extracting and washing sediments, began about 1860 

in this region. Placer mining has drastic effects on streams, as it totally alters the existing stream bed and 

destroys riparian vegetation; in addition, large amounts of sediment are discharged to the stream bed. This type 

of instream placer mining no longer occurs. Also, other detrimental effects (heavy metals, acid discharges) and 

heavy sedimentation have been brought under control. However, some areas, such as Panther Creek, the upper 

South Fork Clearwater, and Bear Valley Creek in Idaho, still have degraded habitat from earlier operations 

(NPPC, 1986). Streams in the Snake River Basin that still retain impacts from mining include Deadwood, 

Florence Basin, Warren-Burgdorf areas, Yankee Fork, Main Salmon, North Fork Salmon, East Fork Salmon, 

South Fork Salmon, Little Salmon, Red River, Crooked River, Sagle, Elk, Monumental, Deep, Big Boulder, 

Bear Valley, Loon, and Camas Creeks (Chapman et al. ,  1991). 

No comprehensive assessment of the effects of mining on anadromous stocks in Idaho is available. However, 

some examples of past mining activities indicate how extensive impacts lutve been and continue to be. For 

example, dredging activities from mining in the Salmon River were considered to produce enough sediment in a 

20 km region in this system to reduce spawning success by 25 percent (Spaulding and Ogden, 1968). However, 

much of the sediment present in the river from mining in the 1940s and 1950s in the upper Salmon River was 

not present in the 1960s. Chapman et al. , (1991) summarized impacts from several other specific mining 

operations. The following is based on this report: 
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• The Black Bird mine was developed on Panther Creek in the Salmon River Basin beginning in 1945. Toxics 

from this mine greatly reduced a former salmon run of over 2,000 spawners in the 1�40s. Further impacts 

from the mine were noted in the 1950s (dead salmon and trout from mine leachate), and the area remained 

absent of spawners from 1954 to 1967. Sediment from the mine is still unable to grow vegetation, and 

benthic populations were still depressed in the 1970s. The state of Idaho has been in litigation with the mine 

owners since 1983 to clear and restore the habitat. As late as 1985, mining effluent in the tributaries to this 

creek was still toxic to chinook and steelhead (Petrosky and Holubetz, 1986). 

• The Bear Valley Creek dredge mining activity resulted in substantial impacts to spawning habitat and 

continues to be a problem. Sediment was carried into Bear Valley Creek and possibly into the Middle Fork 

Salmon River. This region is currently being rehabilitated in response to these sediment impacts. 

• The South Fork Salmon River (Oxbow) mining activity resulted in construction of a breach that left dry 

2,900 feet of the river channel. Additional stream bank erosion occurred from this breach. This channel is 

being considered for rehabilitation. 

• The Crooked River gold dredge operation in the Clearwater drainage during the 1940s and 1950s removed a 

large section of the stream from its original channel and left tailings piles that will not grow vegetation along 

the stream. It also left the stream shorter, of higher gradient, and with no riparian vegetation. In other 

areas, tailings piles have resulted in off-channel ponds that trap juvenile fish during high flows (Petrosky and 

Holubetz, 1986). The stream has remained unimproved until recently, when BPA-funded activities were 

developed to improve the stream habitat. 

2.4 HATCH ERIES 

2.4.1 Overview 

Hatchery operations first began in the Columbia River System in 1876 on the Clackamas River in Oregon, and 

have grown gradually over the years. By 1909, there were 13 hatchery facilities throughout the system. By 

1974, there were 44 facilities raising salmon and steelhead and releasing over 170 million fish annually 

(Ortmann et al. ,  1976). This number has grown to over 80 hatchery facilities currently in operation in the 

Columbia Basin. Not until about 1960 did hatcheries begin to contribute significantly to the number of fish in 

the system (Ortmann et al. ,  1976). By the late 1960s, hatchery production of chinook, coho, and steelhead 

surpassed natural production in the system. In the 1970s, hatchery production from the middle Columbia was 

estimated to comprise up to 74 percent of spring chinook outmigrants, 71 percent of fall chinook outmigrants, 

and 36 percent of summer chinook outmigrants (NPPC, 1986). During the same period, hatchery spring 

chinook outmigrants from the Snake River were estimated to consist of 75 percent hatchery fish and steelhead to 

consist of 80 percent hatchery fish. 

Major hatchery programs for spring and summer chinook did not begin in the Snake River Basin until the mid 

• 

• 

1960s when about 1 million smolts were released. Prior to 1968, stocks of spring and summer chinook were 

• essentially all wild (NMFS, 1991a). Smolt releases increased to about 5 million in 1970 and generally followed 
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an increasing trend until 1987 when peak releases of about 16 million spring, summer, and fall chinook 

occurred. Fall chinook hatchery operations in the basin were not of significan� until about 1983 (Chapman et 

al. , 1991). No specific sockeye hatchery operations have occurred until the last two years, although some 

kokanee stocking has occurred that could have affected the existing sockeye stocks (Chapman et al.,  1990). 

Currently, about three-quarters of total salmon and steelhead trout runs to the Columbia River System originate 

from hatchery production (WDF and ODFW, 1992). Therefore, factors affecting the success of hatchery fish 

greatly influence total runs returning to the river. Several
.
problems occur with hatchery fish compared to wild 

stocks. The rearing environment and other factors affect overall success of hatchery operations on production 

of adults. Generally, poor smolt quality has a negative effect on survival of smolts after they are released from 

hatcheries, which results in poorer smolt-to-adult survival than for wild stocks. Several factors affect the 

quality of the smolts and their success after release. The high rearing density in the hatcheries affects their 

condition prior to release. The confinement also increases the chance for disease transmission that may not 

have apparent effects until months after the smolts have been released. The barging of large numbers of fish 

together may also increase the chance for disease transmission. However, the major disease adversely affecting 

survival of yearling chinook in the system, bacterial kidney disease (BKD), appears to be in 100 percent of all 

salmon smolts (Elliott and Pascho, 1991; Pascho and Elliott, 1989) and its transmission would probably be little 

affected by barging (Matthews, 1992). Ever larger numbers of smolts in the river system result in greater 

competition for a limited food resource, particularly during the freshwater phase of their life cycle. And 

generations of rearing in hatcheries could negatively affect the genetic viability of the stock in the wild . 

Miller et al. , (1990) indicated that overall survival of hatchery spring chinook from the upper Columbia is only 

25 percent of the survival goal, with only a 0.2 percent smolt-to-adult survival. Also, while the total number of 

hatchery smolts released in the Columbia River Basin has increased, the adult return per smolt released has 

decreased (Mcintyre, 1987). This trend is not restricted to upper river stocks but has also been observed in 

coastal and lower river coho. These factors suggest that overall hatchery program operations, particularly in the 

upper Columbia, are not working as originally expected. 

2.4.2 Snake River Basin Stocking Efforts 

Spring and Summer Chinook 

All hatcheries in the Snake River Basin were developed to compensate for habitat and fish losses from major 

hydroelectric projects (Idaho Power Company's [IPC] Fish Mitigation Program, Dworshak Dam, and the Lower 

Snake River Compensation Plan [LSRCP]). There are 24 facilities, including 8 primary hatcheries facilities 

now in operation, that have reared spring and summer chinook. With the advent of hatchery programs, there 

are increased chances of causing adverse effects to wild native stocks through transfer of non-native stocks from 

other regions of the basin. Most stocks used in the basin originated from Snake River stocks, but some outside 

stocking has occurred. Also, stocks have been transferred to varying degrees within the 5 major subbasins 

(Tucannon, Clearwater, Grande Ronde, Salmon, and Imnaha). Non-Snake River stocks that have in the past 

been stocked in the basin were primarily stocked into the Grande Ronde and Clearwater and to lesser degrees 

into the Tucannon and Salmon basins. In the Tucannon River Basin some out-of-Snake River stocks were 
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stocked in the early 1960s but all have been indigenous since. The Clearwater River nearly had all of its spring 

and summer chinook stocks eliminated between 1927 and 1940 because of the Lewiston J?am (which was 

removed in 1973). Early efforts (from 1947 to 1953) to restore these runs were made with stocks from the 

Middle Fork Salmon River. Since then, substantial stocking has occurred with stocks from both within the 

Snake River Basin and without. This effort undoubtedly altered any remaining native stocks. The Grande 

Ronde did not receive stocking until 1980, when stocking began using Grand Ronde native, Rapid River, and 

out-of-Snake River Basin stocks. Some genetic effects have probably occurred. The Salmon River Basin had 

very minor out-of-basin stocking in early 1960s. Later stockings have included stockings into the Middle Fork 

Salmon from Rapid River Hatchery; this operation was started with stocks originating from above the Hell's 

Canyon complex on the Snake River, so they are not of Salmon River origin. Most other stockings within the 

Snake River Basin originated from stocks indigenous to the basin. The Imnaha has received only two very 

minor stockings of hatchery fish, both from the Snake River Basin, probably with minor or no effects on the 

genetics of the wild stock (NMFS, 1991a). 

Fall Chinook 

Fall chinook hatchery stocking was minimal prior to 1976 (NMFS, 1991b). Some early efforts (1948 to 1955) 

to restore fall chinook in the Clearwater with stocks of unknown origin and later (1960 to 1967) with stocks 

from the lower Columbia apparently had little success but may have had an unknown influence on native fall 

stocks in the Snake River. As part of the Lower Snake River Compensation Plan, adult fish were captured 

beginning in 1976 to attempt to preserve dwindling stocks. From 1978 to 1984, fish of this origin were reared 

outside of the drainage and released as juveniles directly to the Snake. Since then, the Lyons Ferry Hatchery 

has reared this stock. Straying from other areas, particularly from the Umatilla River, has been a problem at 

this hatchery and in recent years has been up to 47 percent of the hatchery s�k. The proportion of strays in 

the wild portion of this stock above Lower Granite is unknown but could be substantial, and could have a 

negative effect on the genetics and possibly the viability of this stock. 

Sockeye 

While no stocking of non-indigenous sockeye can be confirmed in Redfish Lake in the upper Salmon River 

Basin where the remaining sockeye originate, some kokanee stocking has occurred. Stocking of sockeye has 

occurred in Alturas Lake, a lake that formerly had anadromous sockeye. Also, several stockings of kokanee 

occurred from 1930 through 1972 into Redfish Lake (Bowler, 1990). Sockeye eggs from Canada were stocked 

in several lakes (but not in Redfish Lake) in the Sawtooth Valley in 1979 (Chapman et al. ,  1990). Also, there 

are records of the IDFG obtaining sockeye eggs from Canada in 1%8 but no record of where they were 

stocked. In 1979, IDFG collected eggs from returning sockeye at Redfish Lake, reared them, and released 

them into Redfish Lake (Chapman et al. ,  1990). Currently, as part of the recovery program, the last remaining 

sockeye adults that returned in 1991 have been used to rear sockeye that may eventually be released in some 

form back into the wild. The final genetic effects of these various stockings on the original indigenous sockeye 

stock is not clear. However, initial genetic analysis suggests that some genetic differences occur within the 

outmigrant and resident sockeye/kokanee in Redfish Lake, suggesting that some genetic integrity that may differ 

from non-migrating sockeye/kokanee may exist. 
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2.4.3 Survival of Hatchery Fish 

Generally, hatchery stocks have poorer smolt-to-adult survival rates than do wild stocks. Survival from a given 

hatchery also tends to decline over time. For example, the Pacific Salmon Commission (PSC, 1990) has kept 

records on the relative survival of 32 stocks of chinook salmon (all but 2 of hatchery origin) from Alaska, 

British Columbia, Washington, and Oregon. They found that 17 stocks (55 percent) had a long-term decreasing 

trend in survival, independent of fishing mortality, while only 5 stocks (16 percent) showed an increasing trend. 

Trends for the other stocks were either indeterminant (1 stock) or based on insufficient data (9 stocks). This 

study included stocks from areas above the dams on the Columbia River and from other areas not affected by 

the dams. 

It has also become apparent that in many cases increasing production of hatchery smolts does not transfer to 

increasing number of adults produced. Chapman et al. ,  (1991) examined the return rate of spring chinook 

produced at eight major hatcheries on the Snake River System. In his analysis, he used only data for hatchery 

releases after 197 4 to exclude possible effects of the construction of new dams. He tested the significance of 

survival of smolts returning to the hatchery relative to the number of smolts released. The results produced a 

significant negative relationship of decreasing survival with increasing number of smolts released for five of the 

eight hatcheries (Lyons Ferry, Kooskia, Sawtooth, Pahsimeroi, and McCall). Only Rapid River hatchery had a 

positive relationship of increasing survival with number released, while two others (Dworshak and 

Lookingglass), although having a negative trend, had no significant relationship with survival versus number 

released. Many untested factors could influence this trend; however, this trend does suggest that in some cases 

greater hatchery production reduces relative return, which could adversely influence the total production of 

adults. Several factors, such as rearing density reducing the viability of individual fish, increased chance for 

disease transmission, and increased competition in the river after release, may contribute to this apparent 

reduction in survival with increased production of smolts. 

Another hatchery problem that might have serious consequences on fish survival is the incidence and severity of 

disease. One of the most severe problems of fish in the Columbia River is bacterial kidney disease (BKD). 

The bacterium that causes this disease can be transmitted from parents to their eggs. BKD most seriously 

affects spring chinook smolts. Warren ( 1989) and Elliott and Pascho (1991) indicated that prevalence of the 

disease in smolts in Snake River federal hatcheries ranged from 15 percent to 100 percent. Juveniles reared 

from adults with low indicators of the disease survived from release to return to the hatchery at a rate 3 times 

higher than predicted, while adults with high levels of indicators of the disease survived at 70 percent of the 

predicted rate. Raymond (1988) believed that the lack of improvement in survival of hatchery spring chinook 

from the Snake River in the 1980s was caused by BKD mortalities after smolts reached the ocean. This disease 

theoretically could be passed on to wild fish. Its incidence in the wild currently may be high (Pascho and 

Elliott, 1989; Elliott and Pascho, 1991). Recent progress has reduced the level of BKD in hatchery fish in 

Washington State Department of Fisheries hatcheries through inoculation with erythromycin (Michak et al. ,  

1990). However, Pascho and Elliott (1989) and Elliott and Pascho (1991) indicated that up to 100 percent of 

the spring/summer chinook leaving the mid-Columbia and Snake rivers tested positive for BKD . 
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2.4.4 Hatchery-Wild Stock Interaction 

Hatchery fish that spawn in the wild may reduce the viability of the stocks. Chilcote et al. , (1986) found that 

natural-spawning hatchery steelhead in the Kalama River produced smolts with a survival rate only 28 percent 

of that of wild fish. The extent of wild spawning by hatchery stocks in the basin is variable. It may be large in 

some areas with large hatchery runs, ultimately reducing the viability and production of wild fish. 

Reisenbichler et al. ,  (1992) examined the genetic characteristics of steelbead stocks in Oregon, Northern 

California, and the Columbia River. They did find that the greatest portion of genetic variability occurred from 

interbasins; that is, the greatest overall difference in genetic identification occurred simply from one basin to the 

next even if adjacent. They also found that nearly all hatchery stocks examined differed significantly from the 

wild stocks in the same drainage. The findings showed that both wild and hatchery stocks in this region and 

coastal Washington had lower diversity (i.e. ,  more similar genetically overall) than stocks found in British 

Columbia. Several possible reasons for this lower diversity were listed including the widespread use of 

hatchery fish originating from a single population. They indicated that it would be wise to retain genetic 

diversity to reduce the chance for extinction. As was suggested in the past, hatchery use of non-local stocks 

could very well contribute to lower diversity. Also, as discussed above, stocks of nOn.-local origin are often less 

adapted to survive in the region in which they are used. 

Chapman et al. (1991) noted that none of the chinook hatcheries in the Columbia system were begun with 

exclusively local stock. This lack of local stock in many cases could well contribute to lower survival of 

hatchery fish. Many of the stocks used in the Snake, Clearwater, Salmon, Imnaha, Tucannon, and Grande 

Ronde subbasins have included imported stocks from west of the Cascades. Utter et al. (1989) noted that west 

coast chinook stocks separated genetically into eight major groups, with the Snake River drainage differing from 

the upper, middle, and lower Columbia groups. This transfer could result in less adapted stocks. 

In the Snake River, although large outplanting of hatchery fish to streams has occurred, wild spawning of 

hatchery releases of spring and summer chinook is apparently low (Matthews and Waples, 1991). However, 

recent (since 1983) stray hatchery fall chinook from the lower river may be entering the spawning areas of wild 

fall chinook in significant numbers, and hatchery fish from earlier activities (1983 or earlier) in the basin could 

have been spawning in the wild (Waples et al. , 1991). 

• 

• 

Another potential problem with hatchery fish is increased predation and competition with wild stocks. Hatchery 

smolts tend to be larger than their counterparts in the wild. This factor could result in greater competition for 

food or possibly predation on wild stocks. The magnitude of effects of these factors has not been measured in 

the Snake River. Giorgi (1991) noted that during the mid 1960s only about 4 million to 8 million smolts came 

down the Snake River, and nearly all of these were of wild origin. However, 28 million and 23 million smolts 

were released from hatcheries in this system in 1988 and 1989, respectively. This large number of fish could 

result in hatchery fish competing with or preying on wild stocks during migration. Poor downstream passage 

survival of measured natural smolts from some of the upper watersheds may be the result of this. For example, 

in 1990 the survival from the upper Salmon in the Sawtooth Valley to the head of Lower Granite Pool was only 

34 percent and 32 percent for wild/natural chinook and steelhead smolts, respectively. This is one of the longer 

outmigration routes to Lower Granite Pool in the system (about 440 miles), which may add to the chance for • 
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the many other factors affecting these fish. Even migration for a closer area suffered substantial mortality. 

Wild/natural chinook and steelhead smolts from the Crooked River on the Cl�ater (about 124 miles from 

Lower Granite Pool) survived at 46 and 56 percent, respectively. It is possible the increased number of smolts 

reduces available food in the rivers during migration, which could reduce survival in a direct or indirect (e.g. , 

more susceptible to predation or disease) manner. The long travel time to Lower Granite Dam in 1990, which 

ranged from about 20 to 60 days for spring chinook from the upper Salmon River and about 20 to 80 days from 

Crooked River, increases the importance of available food, particularly in the reservoir. 

This greater number of fish could also contribute to low survival of hatchecy stocks as well during this same 

migration period. Giorgi (1991) examined data describing the survival of hatchecy stocks from the hatchecy to 

their capture at Lower Granite Dam. Using PIT tag data, he estimated survival from hatchecy release to 

capture at Lower Granite Dam for the migration years of 1989 and 1990 at 44.3 percent and 52.8 percent from 

Dworshak, 19.8 percent and 15. 1 percent from Sawtooth, and 33.6 percent from McCall. These losses are 

substantial and suggest that major losses occur prior to fish arriving at the first dam. The portion of the loss 

that can be attributed to the passage through Lower Granite Pool and that of just the river is not possible to 

determine from these data. However, the magnitude of the losses of juvenile wild fish presented above suggests 

that much of this mortality occurs in the flowing river prior to arriving at Lower Grani"te Pool. Again, this high 

loss may be caused by many factors such as food competition, viability of hatchecy stocks, disease, and inriver 

and in-reservoir predation. 

Hatchecy stocks may adversely influence the timing of outmigration of wild stocks. Giorgi (1991) cited studies 

on the upper Columbia that suggest timing of hatchecy releases influences outmigration of wild chinook. 

Hillaman and Mullan (1989, as cited by Giorgi, 1991) noted that thinning releases of age-0 hatchecy chinook 

appear to "pull" wild chinook and steelhead from the stream margins with all traveling downstream together. 

This may influence predation on wild stocks, which were typically smaller than hatchecy stocks, often making 

them more susceptible to predation by fish or possibly birds. 

2.5 MISCELLANEOUS 

Several other factors, as yet poorly quantified, also could be having significant effects on salmon and steelhead 

production in the Columbia-Snake River System. These effects include increased marine mammal predation, 

shad competition, and high-seas drift net harvest. 

Populations of marine mammals have been increasing along U.S. coastlines since the Marine Mammal 
Protection Act of 1972. Many of these mammals feed on salmonids. Recent records indicate that the harbor 

seal population bas increased around the Columbia River mouth. The highest historical incidence (19.2 percent) 

of injuries from seal bites on spring and summer chinook was recorded in 1990 (Chapman et al. ,  1991). The 

level and proportion of this impact on salmonid populations are not clear because salmon typically make up a 

small portion of seals' diets. 

Shad were introduced to the Columbia River from east coast stocks in the 1880s. Since fish counts began at 

Bonneville Dam in 1938, shad numbers have increased dramatically from less than 10,000 to over 1 million fish 
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annually in the 1980s. The highest number on record was counted in 1990 at 3 million fish (Corps, 1991), and 

counts at upstream dams are continuing to increase. The direct and indirect effects of th� shad population on 
salmonid stocks are not well understood. However, there is a possibility of predation by shad adults on 

salmonid smolts. Adult shad migration may cause stress to adult salmon at ladders because of their higher 
numbers. Finally, competition between shad and salmonid juveniles for food resources in the estuary and 

possibly the ocean environment affects salmon survival (Chapman et al. ,  1991). 

The exact effect of high-seas drift net fishing on Columbia River stocks is not known. Results from observers 
on legal Japanese drift net fishing vessels suggest that the effects are probably small, because less than 10,000 
salmon and steelhead were reported captured in one fishing season (International North Pacific Fisheries 
Commission, 1991). However, recent undercover operations have indicated that thousands of metric tons of 

salmonids have been captured from illegal drift net operations that are not monitored by observers. The 
magnitude of this activity on salmonid populations remains unquantified by specific research. A recent estimate 

indicated that in 1990 illegal high seas harvest of Pacific salmon equalled 3.6 million fish (Norton, 1991). This 
is substantial considering the number of fish available for harvest. For example, the total 1990 ocean 

commercial and sport catch of chinook, coho, and pink salmon from Southeast Alaska to California was only 
1 1 .9 million fish (PFMC, 1992b), indicating that the high seas fisheries can be taking a substantial number of 
fish that would have been available for coastal harvest. However, the magnitude of the effect of this activity on 
regional or specific stocks is unknown. 

3 .0 OBSERVATIONS ON NEW ACTIONS TO 

IMPROVE ENDANGERED RUNS 

The previous information indicates that several factors affect survival and production of endangered and other 
anadromous stocks in the Columbia River System. While hydroelectric system operations currently may 

contribute the largest portion of the loss of these stocks, other factors are also important. Therefore, it is 
impo'rtant to consider what other actions can or should be taken to improve and preserve the runs. Recent 

studies conducted by the river management agencies and other parties indicate that the current ability to change 
system operations in the short run is limited and even changes that may contribute only slightly to overall 
increase in fish survival can be costly. For example, the estimated total increase in spring chinook downstream 
survival from the changes in operation proposed for 1992 (e.g. , lower reservoir pools, increased augmentation 

flow) only resulted in an estimated increase in total survival of 1 to 3 percent, or a relative change in survival of 
an estimated 3 to 8 percent for wild spring, summer, and fall chinook, and sockeye salmon from the Snake 
River Basin (BPA, 1992). It is apparent that changes in other areas that affect the total survival can contribute 
to increases probably in the range of those currently being considered for the hydrosystem operation. 

Under the Northwest Power Planning Act many programs have been initiated and are ongoing that are intended 
to increase runs of salmon and steelhead to the Columbia Basin. While these activities are considerable, and in 
many cases already contribute to helping restore the endangered salmon stocks, this appendix focuses on new 
actions that could benefit endangered stocks. 
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Currently, many different modifications are occurring or being coil.sidered that will increase the overall survival 

of these stocks in addition to those taking place as part of changes in hydroelect(ic operation and project 

modification. Many of these actions were presented in the NPPC Phase I, Phase II, and Phase m proposals 

(NPPC 1991a, 1991b, and 1992a) and are presented here by major activity category. Additional actions that 

also may benefit the anadromous stocks that are not discussed in these documents are also presented in this 

appendix. 

Many different hydroelectric system modifications, both operational and structural, have been proposed to help 

the endangered stocks. These are presented in general terms discussing their expected benefits and problems in 

enhancing the endangered stocks. 

3.1  lAND MANAGEMENT AND HABITAT ENHANCEMENT 

Land use has had and continues to have significant effects on salmon survival and production. Activities such 

as grazing, logging and road building, and lingering mining effects contribute to the deterioration of stream 

rearing, spawning, and migration habitat quality. Irrigation diversion reduces. stream habitat area, causes fish 

losses from unscreened diversions, limits upstream migration success, increases stream temperature, and may 

add toxic substance to the river. Based on the NMFS Biological Opinion (1992), habitat and hatchery impacts 

on fish prior to downstream passage of endangered spring/summer chinook and fall chinook equal about 8 to 27 

percent and 4 to 14 percent of total human-induced mortality, respectively . 

Because of the concern for the adverse effects of grazing on riparian areas, the NPPC (1991a) has requested 

that the USPS and BLM develop grazing management plans and more adequately monitor livestock activities 

within their jurisdiction. Other activities to consider were developing land exchanges to obtain important 

riparian areas, and accelerating already existing plans for future anadromous habitat improvements. 

Loss of water from the system attributable to irrigation withdrawals has adverse effects on rearing and other 

fish. Accordingly, the NPPC haS recommended that methods be explored to reduce this withdrawal, specifically 

through a watershed demonstration project in a basin with at least one weak anadromous stock. 

Lack of screening or inadequate screening, particularly in the Salmon and Grande Ronde River basins, may be 

reducing the number of fish migrating downstream. Also, improper stream diversion structures may reduce 

successful upstream migration. For these reasons, the NPPC requested review of all the watersheds in the 

upper Columbia by the federal resource agencies (USPS, BLM, and BoR) for adequacy and number of 

diversions under their control, and for the tribes and fisheries resource agencies to make a priority list of all 

screens and main river pump stations that need to be installed or repaired. Much of this proposed activity has 

proceeded to date, with over 500 diversions identified as needing either a new or improved screen; a few sites 

also needed recommended adult passage improvements (Huppert et al. , 1992). 

Although not directly addressed in the NPPC recommendations, other actions could be undertaken to help 

improve the habitat of fish in the upper watershed. For example, logging and road building could still be 
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having adverse effects on fish habitat in the Salmon River drainage. These activities need to be evaluated as 
part of the USPS management plans for the future. 

Mining operation can also still be affecting streams, primarily with sediment impacts. Huppert et al. , (1992) 
indicated that there are currently 86 gold placer mines in the Snake River Basin on USPS land. The possibility 
of reducing this activity should be considered in restoring habitat in the basin, as placer mining is an activity 
that has some of the larger and more direct effects on sediment input to streams. 

3.2 HATCHERY MANAGEMENT 

Hatchery operations and outplants of hatchery stocks that can result in straying of hatchery fish into wild areas 

can reduce native stock viability and also can affect legal harvest of wild stocks in these regions due to apparent 
inc� in abundance. The NPPC (1991a) has recommended that several actions be conducted to reduce these 
potential adverse effects. 

Some tributaries to the Grande Ronde have had infusions of hatchery stocks on the native wild stock that could 
be adversely affecting the future viability of the wild stock. The NPPC has recommended that all hatchery 
stocks from this system be marked and that structures be built on the system to remove the returning hatchery 
fish. 

Supplementation should be considered to help restore specific portions of some wild stocks. For this reason 
some satellite collection and acclimation facilities (tributary sites away from hatching facilities) need to be built 
that would allow for improvement in this process while minimizing impacts to the remaining wild stocks. 

While 75 percent of the current runs to the Columbia River System are generated by hatcheries, the awareness 
of the effects of hatchery operations on the wild stocks has become more apparent and of concern. The NPPC 

has requested that the best experts in the field of genetics evaluate what effect hatchery operation have on wild 
stocks and how best to manage existing and future operation. Since this recommendation, documents 
summarizing the current knowledge on the effects of hatchery management have been produced (NPPC, 1992b ). 

An extremely low number of sockeye salmon (4 total in 1991, and to date only one in 1992) have recently 
returned to the Snake River spawning and rearing area (Redfish Lake in the Sawtooth Valley). In response, an 
experimental captive rearing program of spring outmigrants from Redfish Lake and offspring of the captured 
adults has been tentatively approved by the NPPC. The objective of this program is to maintain the limited 
genetic stock of this run. 

Straying of hatchery fish can have significant adverse effects on wild stocks. The threatened fall chinook 
salmon in the Snake River are known to have a large component of stray fish from other regions, particularly 
the Umatilla River. The NPPC recommended that total marking of hatchery-released fall chinook stocks that 
appear to stray into the Snake River be considered. Also, other hatchery stocks that have a high stray rate to 
other areas should be considered for total marking for release. 
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Not directly addressed in the NPPC directives is the potential problem of hatchery disease effects on both wild 

and hatchery fish. BKD, for example, may be one of the major causes of poor patchery fish survival; wild fish 

sampled from the Snake River currently have a high incidence of the bacteria that causes the disease. While 

substantial efforts are underway in all hatchery operations to reduce and control fish disease, greater efforts at 

studying and eliminating the effects of the disease should be emphasized in the future plans for hatchery 

operation. 

3.3 PREDATION CONTROL 

Predation in reservoirs currently accounts for a primary component of downstream passage mortality in the 

inter-dam region of the Columbia. It also may play a major role in fish loss prior to their arrival at the first 

reservoir on the Snake River. The NPPC (1991b) has directed that a goal of reducing in-reservoir squawfish 

(the major predator in reservoirs) abundance by 20 percent per year be undertaken to reduce predation by 50 

percent, based on the expected predation intensity. This BPA-sponsored program has been in operation for the 

last two years and will continue. 

Another possible source of predation not recommended for study by the NPPC is the effects of game fish 

stocking in lakes and rivers in regions of the threatened and endangered stocks. Huppert et al. ,  (1992) noted 

that Washington, Oregon, and Idaho stocked substantial numbers of trout into waters containing salmon stocks. 

Oregon has stocked over 46,000 rainbow trout into the upper Grande Ronde and 10,000 into the Imnaha River� 
Washington State has stocked over 27,000 rainbow into the Tucannon and Asotin rivers combined. And Idaho 

has stocked 76,000 legal-sized and 780,000 fingerling rainbow trout into the Snake and Salmon rivers. Huppert 

et al. , (1992) state that NMFS has requested that these programs be reviewed to determine what effects they 

may be having on these threatened salmon stocks. These fish at times can be predatory on other fish, but the 

extent of this effect has not been determined. Some illegal stocking of other predatory fish (northern pike, 

smallmouth bass) that also could affect survival of salmon stocks has occurred in these regions. With predation 

in reservoirs considered a major component of downstream migrant loss, it is possible that predation in rearing 

and other migratory areas could also be a problem. The low survival from upper river areas suggests that some 

significant loss factors are operating in the basins before the fish reach the reservoirs; predation could be one of 

those factors. 

3.4 HARVEST MANAGEMENT 

Harvest of the endangered stocks of spring/summer and fall chinook significantly influences the number of fish 

escaping to the upper Snake River to spawn. Data presented in the NMFS Biological Opinion (1992) suggest 

that harvest accounts for about 6 to 1 1  percent and 3 1  to 39 percent of the human-induced mortality of Snake 

River spring/summer and fall chinook, respectively. Control of harvest to varying levels has been 

recommended by the NPPC (1992a) to help restore runs. 

The NPPC (1992a) recommended some limitations on harvest of stocks. They recommended that only limited 

subsistence and ceremonial fishery be allowed on sockeye below the confluence of the Snake and Columbia 
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Rivers until Snake River runs are enlarged. This is little changed from what currently occurs most years, 

although harvest has been as high as 49 pe�nt in 1988. Harvest of Columbia River sockeye stocks is almost 

non-existent in the ocean so no change in harvest is recommended here. The NPPC recommended restrictions 

on the Columbia River nontreaty spring chinook harvest in the lower river, maintaining harvest at less than 4 

pe�nt (total inriver harvest ranged from 7.7 to 13.7 percent with a midpoint of about 1 1  percent for spring and 

summer chinook; NMFS, 1992) and maintaining ocean harvest at less than 2 percent (current ocean harvest is 

measured at less than 1 pe�nt). Harvest of summer chinook has been incidental since 1964, with about 1 ,000 

harvested for tribal ceremonial and subsistence use and 100 for nontreaty incidental harvest in the river. The 

NPPC made no recommended changes in the current recommended summer chinook harvest. However, harvest 

effects and proposed changes for fall chinook are quite significant. The NPPC recommended programs to 

reduce total ocean and inriver harvest rates of fall chinook from 77 percent of all adults in 1990 to 63 percent in 

1991. The goal is to reduce further ·the overall harvest rate to 55 percent of the adult population in the 1992 to 

1995 period. 

The NPPC (1992a) also recommended a voluntary lease-back and voluntary nontreaty fishing permit buy-back 

program for current river fisherman to reduce in river harvest for a period through 1995. This would be used 

to reduce proportionally the harvest of each license leased back from the individual permittee. The lease 

program would pay the individuals proportional to their traditional harvest, while the buy back would reduce the 

number of permittees at least on a temporary basis. These reductions, if implemented, are intended to further 

reduce the in-harvest over those recommendations addressed above. 

Another recommendation was to review and consider catch and release regulations to reduce incidental catch in 

regions where endangered species occur. In addition, increased monitoring of ocean harvest and considerations 

of methods to better account for and regulate ocean harvest of Columbia River stocks was recommended. 

illegal harvest in the river is believed to cause . some untold loss of salmon. Increased enforcement is 

recommended by NPPC (1991b) and has been implemented by BPA, with increase in enforcement effort from 

26 to 49 full-time equivalent employees. The expected increase in survival is estimated to be between 2 and 10 

percent for the endangered stocks (NMFS, 1992). 

NPPC (1991b) also has recommended that efforts be increased to enforce bans against high seas drift nets that 

may harvest substantial numbers of salmon and steelhead. 

3.5 HYDROELECTRIC SYSTEM MODIFICATIONS 

As has been suggested by several studies, the majority of human-induced mortality to salmon stocks on the 

Columbia system is the result of hydroelectric system construction and operations. As such, it has received the 

greatest emphasis regarding improvements and modifications to help improve endangered runs. The NPPC in 

its Phase ID document (NPPC, 1992a) details goals and plans it deems most suitable at this time to enhance and 

rebuild not only these endangered stocks but als_o other Columbia River stocks. The Phase m document is the 

most current thinking by the NPPC on what changes in hydroelectric operations should be made to improve 

stocks. This document outlines measures it claims "can and should be implemented immediately, "  stating 

ACOE/02-08-93/03 827 A 

A-48 

• 

• 

• 



• 

• 

• 

"Enhanced flows and reservoir drawdowns appear to be the most promising way to speed inriver fish 

migration. " But they also state "the Council is not choosing inriver migration tQ..the exclusion of options such 
as transportation. The Council has not found sufficient biological evidence on which to make such a choice. It 

is choosing to use either or both, as long as they are consistent with improved survival. The Council is 
proposing to improve conditions for survival in both modes of migration to the greatest extent practicable. " 

The following summary will not attempt to list in detail all of the hydroelectric system changes that should be 
implemented or considered at this time, but will present a brief review of these categories as presented by the 
NPPC. For a more complete discussion of the various proposed activities that might be implemented, readers 

should review the Phase m NPPC document (NPPC, 1992a). It should be noted that various activities that are 

considered appropriate at this time may in the future be found either too costly for the benefits gained or 
ineffective, or alternative actions might be more effective. The presentation of the NPPC recommendations here 
does not imply endorsement of all of the proposed actions, as many of these actions have yet to be proven 

biologically or cost-effective. The final outcome of many of the proposals has yet to be determined. 

The Phase ID document lists five general categories of hydroelectric system improvements to enhance stocks: 1) 
increase river velocity, 2) reduce river temperatures, 3) improve fish screening on mainstem dams 4) improve 
fish transport, and 5) improve upstream passage. General actions in each category will be summarized. 

3.5.1 River Velocity and Temperature 

River velocity improvements are based on the premise that increased velocity through the reservoirs reduces 
downstream fish mortality. River temperature reductions are considered important for Snake River fall chinook 

upstream migration. Activities to enhance river velocity come in two categories, reservoir drawdown and 
increased flow at critical periods. The SEIS is evaluating the effects of some of the Council proposals; those 
evaluations are not presented here. 

The NPPC's immediate goal on the Snake River is to use a combination of drawdown to near minimum 
operating pool (MOP) and additional flow from Dworshak Reservoir and the upper Snake River Basin to 
enhance these flows to achieve 85-kcfs-equivalent flow during spring outmigration of yearling chinook. The 
long-term plan for the Snake River includes a recommendation to have a major reservoir drawdown plan (e.g., 
all or some reservoirs to spillway crest) implemented by April 1995, unless found to be structurally or 
economically infeasible or biologically imprudent, or inconsistent with Sections 4(h)(5)-(7) of the Northwest 

Power Act. 

For the Columbia River, the recommendation is to operate John Day at minimum levels that still allow suitable 
irrigation withdrawal immediately (e.g. , approximately 262.5 feet) and that level to be lowered further (e.g. , 

possibly 257 feet) than is currently practical by 1994 during the spring and summer migration season. 

To enhance flows in the spring, the NPPC recommends altering procedures of system operation to enhance 
storage to allow for greater flow releases. To enhance and study July to August summer migrants, the NPPC 

recommends obtaining additional flow from the upper Columbia basin from U.S. Non-Treaty Storage water and 
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other sources. Other activities directed at increasing flow include: considering additional water storage sites in 

the Snake River Basin, modification of water management by states, modification of po"'::er agreements and 

sources to enhance available flow, flood control evaluation, and studies of effects of the considered upper river 

reservoir flow and level operations on other fish and wildlife resources. Summer temperature reductions to 

enhance fall chinook migration should be considered for the Snake River by increasing cool water releases from 

Dworshak Dam during August and September. 

3.5.2 Mainstem Fish Screening 

Currently, fish screens that are in place improve downstream passage survival. For example, fish passing 

through turbines have a mortality rate of about 15 percent, while those diverted from turbine intakes by fish 

screens have a mortality rate of about 2 percent. The proportion of all fish arriving at dams that would enter 

the turbine intakes and be successfully diverted by the screens varies by fish species, spill quantity, and project. 

All but two lower Columbia River and Snake River mainstem Federal projects have turbine screens installed. 

The Corps is already actively pursuing increasing both the number and quality of screens on the Snake and 

Lower Columbia River System. The goal of the NPPC, as stated in the Phase m document, is to have 

operational screens installed at Lower Monumental by 1992 (it is currently in operation), Ice Harbor by 1994, 

and The Dalles by 1998. The NPPC wants to achieve passage goals of 70 percent of spring migrants and 50 

percent of summer migrants past each dam without going through the turbines, with currently operating 

screening systems. It has been found through studies at some sites that extending the existing screens increased 

the proportion of fish diverted away from the turbines. Another recommendation is to test, and if successful 

install, extended length screens at McNary, Lower Granite, Little Goose, John Day, and The Dalles between 

1995 and 1998. Extending the length of time screens are in place has also been recommended and methods to 

improve the current guidance efficiency should be explored. Because the currently installed screens at the 

Bonneville first powerhouse are not operating effectively, there is a need to improve the guidance efficiency at 

this site. In addition, there is a need to better understand the causes and levels of mortality when the fish pass 

through bypass facilities and turbines at Bonneville as well as the other mainstem dams. In conjunction with the 

juvenile fish bypass program (i.e. , turbine intake screens), a spill program at several of the sites is proposed to 

provide improved fish passage survival pending installation of more efficient bypass facilities. 

3.5.3 Fish Transport 

While fish transport is controversial, it has proven to increase survival of fish over those not transported under 

the current operating conditions. It is currently one of the best methods to increase downstream passage 

survival, and has been an integral part of the fish passage program since 1981 .  Greatest benefits appear to be 

for subyearling chinook and steelhead in the Columbia, while benefits are less clear for sockeye and spring and 

summer chinook stocks in the Snake. However, most recent information indicates that significant benefits do 

occur for spring chinook stocks in the Snake River (Matthews et al., 1992). This program is especially 

important during low-flow years when low flows in the river can not be adequately augmented. Improvements 

in the transport operations are recommended by the NPPC and many have already been implemented by the 

Corps. Recommended transport improvements include reducing fish holding time, reducing density of fish 

during transport, adding shading at holding facilities, and developing different smolt release strategies (e.g. 

ACOE/02-08-93/03827 A 

A-50 

• 

• 

• 



• 

• 

• 

greater dispersion, release closer to the river mouth) to increase survival. Activities proposed to be evaluated to 

possibly enhance the number of fish that ultimately survive the migration includ� consideration of collection 

facilities above Lower Granite Dam, installation of a new fish migratory channel, and net pen transport. 

3.5.4 Adult Passage 

Adult passage losses account for nearly as great a loss as downstream passage for some stocks (NMFS, 1992). 

Total loss of stocks has ranged from an estimated 66 percent for fall chinook to less than 25 percent for sockeye 

destined for areas above Lower Granite Dam. These high losses suggest that there are substantial benefits to be 

gained by improving upstream passage. While some of the measured loss of adults could be from factors other 

than dam and reservoir effects, passage appears to be the major source of lost fish from factors such as fallback 

and delay. Actions recommended by the NPPC to improve passage include: 

• leave juvenile passage screens in longer than needed for juvenile protection at selected projects, to intercept 

adult passing back downstream; 

• determine if American shad in ladders are a problem with adult salmon passage, and consider removal of 

shad at selected sites; 

• upgrade passage facilities and ensure adherence to passage system operation guidelines, including: a) 

automation of control systems b) placement of staff gauges in areas that are accessible for both cleaning and 

reading and c) providing velocity meters in areas of known low velocity in collection channels; 

• consider methods to identify and possibly remove weak stocks from ladders; and 

• evaluate the effectiveness of releasing cool waters from Dworshak Reservoir to improve upstream passage. 

The Corps has already implemented several of these actions including longer operation of juveniles screens, 

upgrading some of the passage systems, and closer adherence to the operation guidelines. Current and ongoing 

actions are described in more detail in Sections 2.2 and 3.2 of the SEIS. 

4.0 CAN TH E FISH STOCKS BE SAVED? 

While most of the efforts being considered or proposed are intended to benefit the anadromous salmonid stocks 

on the Columbia River System, the main question that must be assessed is will these efforts prevent the 

continued decline and ultimate extinction of the threatened and endangered stocks? Also, it is important to 

determine where the major benefits to the stocks can be developed within existing constraints on these activities. 

One of the best ways to estimate the effects of the combined activities (habitat, hydropower, hatchery, harvest, 

etc.) on the stocks is by using fish life-<:ycle models. While these models are controversial in both their use and 

the assumptions used in their analysis, they currently provide the best way of combining the effects of each of 
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the activities to determine what the likely effects will be to species of concern. They also help to identify where 

the benefits occur from each of the proposed actions if these actions are modeled separa�ly. 

Recent reductions in wild stocks of spring, summer, and fall chinook and sockeye salmon of the Snake River 

are a dangerous sign of problems affecting each phase of their life cycle. Available information indicates that 

this trend could continue if actions are not taken soon. However, to have the greatest chance of preserving 

these stocks, the actions taken must be broad-based, without relying only on changes in one area of their life 

cycle. These actions must include rearing habitat changes, hydroelectric system modifications, hatchery 

modifications, and harvest changes. If significant actions are taken that affect all life stages where mortality 

occurs, available information suggests that these stocks will be preserved. 
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APPENDIX B 

LOWER GRAN ITE AND LITTLE GOOSE 

1 992 RESERVOIR DRAWDOWN TEST 

1 .0 INTRODUCTION 

In March 1992, the U.S. Army Corps of  Engineers (Corps) conducted a test of the reservoir drawdown concept 

using Lower Granite and Little Goose projects on the lower Snake River (see Figure B-1). Because the 

hydroelectric project facilities on the lower Snake River are not currently equipped to safely pass adult and 

juvenile fish at lowered pool elevations, this test was conducted during a month when there were few migratory 

fish present in that part of the river. It was primarily designed to provide information regarding the physical 

effects of reservoir drawdown operations, rather than biological information on the migratory response of 

juvenile salmon. Information on a host of physical features was gathered, including impacts to the dams and 

other project structures, reservoir embankments, and cultural resource and recreation sites in the project area. 
Environmental data, such as effects on water quality and aquatic organisms (including resident and anadromous 

fish), were also obtained for subsequent analyses. Test results will help the Corps design future drawdown 

scenarios to potentially improve the survival rate of juvenile salmon migrating downstream. 

Realizing the importance of evaluating the reservoir drawdown concept as a means to improve the Snake River 

salmon runs, major efforts were made to gather as much data as possible during the March drawdown test. 

Although the Corps was the lead agency responsible for the test, numerous agencies, organizations, and private 

companies participated in the effort. Primary participants included the Idaho Cooperative Fish and Wildlife 

Research Unit, Battelle-Pacific Northwest Laboratories, U.S. Geological Survey, the Washington Department of 

Wildlife, Washington State University, and the Nez Perce and Umatilla Tribes. 

This appendix report, which summarizes the purpose and preliminary observations of the drawdown test, is 

organized a8 follows: 

• Background 

• Test Objectives and Procedures 

• Monitoring Objectives and Procedures 

• Results 

• Conclusions and Continuing Actions 

Please note that the primary purpose .of this appendix report is to inform the public on what took place during 

the drawdown test and is not intended to present comprehensive or conclusive results of the test. Some of the 

data collected to date are still being compiled and organized and some have not yet been delivered to the Corps. 
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The Corps released a draft comprehensive 1992 Reservoir Drawdown Test Report in October 1992. This 

report includes more detailed analyses of observations and results of the 1992 drawdown test than are presented 

in this appendix. 

2 . 0  BACKGROUND 

2.1  HISTORICAL CONDITIONS lEADING UP TO THE TEST 

In spring and summer 1990, the Snake River sockeye and spring, summer, and fall chinook were petitioned for 

protection under the Endangered Species Act (ESA). The NMFS then initiated the process of gathering all the 

information on these stocks to determine whether these fish should be proposed for listing. At the same time, 

the region responded with a desire to increase efforts to improve survival for these fish, and maybe even to 

avoid a listing by implementing measures that would reverse the declining numbers. 

Senator Mark Hatfield (Oregon) tasked a group of representatives from fish and power agencies, river users, 

and other interest groups to develop regional consensus on a recovery plan for the Snake River salmon runs. 
This group, known as the Salmon Summit, met over a period of several months in late 1990 and early 1991. 

Although no consensus was reached on a long-term solution, many ideas were generated and measures were 

proposed to improve salmon survival . 

One of the ideas proposed during the Salmon Summit involved lowering the elevations of the reservoirs behind 

Columbia and Snake River dams to increase water velocities and potentially reduce the amount of time it takes 

for juvenile salmon, migrating downstream, to get from their birthplace and rearing areas to the ocean. Before 

the dams were constructed, estimates for travel time through the lower Snake and Columbia rivers were 

anywhere from 15 to 60 days. It is now estimated that it takes from 30 to 90 days, depending on water flows, 

for those fish that remain in the river throughout the course of their downstream migration. 

Lowering the elevations would reduce the cross-sectional area of the reservoir and increase the average velocity 

of the water moving through, potentially improving fish travel time. Other methods to reduce travel time and 

improve survival are currently in use: additional releases of water from storage projects during low flows, and 

juvenile fish transportation. Although research data support both of these tools, the stocks of sockeye and 

chinook salmon in the Snake River Basin have not improved. Several years of drought have exacerbated 

conditions; all measures, existing and potential, that can be used to improve the situation are now being 

reevaluated. 

The regional fish agencies and tribes currently recommend an average flow in the lower Snake River of 140,000 

cubic feet per second (cfs) throughout the downstream migration period of the juvenile salmon (approximately 

April 15 through June 15 or longer) (CBFWA, 1991). During a low-flow year, it is not possible to achieve 

these flows using water from storage projects. However, it is estimated that lowering the reservoirs 

approximately 40 to 50 feet could achieve equivalent average velocities during lower flows. The spillway crest 
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at each of these projects is approximately 50 feet below the normal minimum operating pool (MOP), although 

water surface elevations as flows pass over the spillway can be up to 25 feet higher than the spillway crest, 

depending on discharge. 

Members of the Salmon Summit requested that the Corps test the reservoir drawdown concept as quickly as 

possible. The Corps evaluated the possibility of doing such a test in spring 1991, but concluded that potential 

significant environmental and socioeconomic effects necessitated completion of an Environmental Impact 

Statement (EIS). This process was initiated in May 1991 to allow the drawdown test to be conducted in 1992. 

Salmon Summit representatives, and other technical personnel from the agencies and groups involved, continued 

to meet throughout 1991 and early 1992 to develop the details of the reservoir drawdown test. Several 

alternatives were developed and evaluated in the Corps' 1992 Columbia River Salmon Flow Improvement 

Measures Options Analysis/Environmental Impact Statement. The Snake River sockeye salmon were proposed 

for listing (April 1991) and listed (effective December 20, 1991) as endangered. The Snake River 

spring/summer and fall chinook were proposed for listing (June 1991) and listed (effective May 22, 1992) as 

threatened under the ESA. 

On February 14, 1992, the Corps signed a Record of Decision (ROD) to implement a drawdown test in March 

1992. All personnel involved agreed that this test should be completed during a window of opportunity in 

which there would be a minimal amount of anadromous fish in the reservoirs because this operation could have 

significant negative effects to these stocks. A detailed plan, encompassing all aspects of the test, had been 

developed over the course of the year with help from the interagency/river user/interest group coordination. 

The desire was to maximize the amount of information gained from the test, especially in any area where data 

cannot be obtained from simulated situations (such as laboratory or physical models), while minimizing impacts 

to humans, fish, and wildlife. 

2.2 PRE-TEST ACTIVITIES AND PROJECT PREPARATIONS 

To gather information about what drawdown tests might be possible in 1992, the Corps conducted a test of 100 

percent spill at Lower Granite Dam on June 1,  1991. For this test, flows of approximately 100,000 cfs were 

discharged over the spillway with no flow passed through the powerhouse. The test was conducted for 4 hours 

using three different water flow patterns over the spillway. The purpose of the test was to observe conditions 

comparable to those expected during some of the proposed reservoir drawdown tests and future long-term 

operations. The primary focus of the test was to observe adult fish passage conditions and determine dissolved 

gas supersaturation c6nditions immediately below the project. 

In addition to the June 1991 spill test, many coordination activities were required to prepare for implementation 

of the March 1992 drawdown test. In January and February 1992, Corps personnel met with the Camas Prairie 

Railroad, local ports, county highway departments, and state parks to discuss the drawdown test and associated 

impacts. At these meetings, it was made clear that the Corps did not have the authority to be responsible for 

repairing or funding the repairs of any damages that might occur to any non-Corps structures. 
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To prepare for any failures or damages to the Lewiston levee system and reservoir embankments that could 

occur during the drawdown test, earth moving equipment and extra riprap material were stockpiled and placed 

on standby at different locations near the Lower Granite Project. 

Other activities to prepare for the drawdown test included moving the juvenile fish transportation barges moored 

below Lower Granite, procuring jet boats for use during the tests, conducting a procedural and safety meeting 

with all Corps and contractor personnel involved, and establishing six field offices for Corps personnel working 

on the project. 

3.0 OBJECTIVES and PROCEDURES 

3.1  RESERVOIR DRAWDOWN AND SPILL TESTS 

A two reservoir drawdown test involving both Little Goose and Lower Granite reservoirs was developed as a 

means to simulate, at the Lower Granite project, the effects of substantial reservoir drawdowns currently 

proposed for all four lower Snake River projects. These reservoirs (Ice Harbor, Lower Monumental, Little 

Goose, and Lower Granite) are currently operated within a 3- to 5-foot range at the top of pools that are 

approximately 100 feet deep. Once the pool elevation drops below the normal minimum operating level, most 

of the project facilities (such as the navigation locks and juvenile and adult fish passage facilities) become 

inoperable. Although the effects of lowering the pool on certain facilities were known ahead of time, the effects 

on others (such as the turbines) were not; this information is important in evaluating the long-term possibilities 

of reservoir drawdown. 

The two possible methods of passing large volumes of water at a project are either through the powerhouse or 

over the spillway. Since the best route for passing fish under measures proposed for the long term is yet to be 

determined, it was important to evaluate the conditions created by both methods, wherever possible. Beginning 

on March 1, 1992, Lower Granite Reservoir was drafted from its starting point of normal MOP (elevation 733) 

at a rate of 2 feet per day for 14 days. Drawing down too quickly would endanger the stability cif road and 

railroad fills along project reservoirs. A slower drawdown rate would result in an unacceptably long test 

period. Therefore, the 2-foot-per-day drawdown rate was detennitled to be the best balance for this test. 

Drafting was accomplished by passing the water through the turbines. Elevation 705 (28 feet below minimum 

operating pool) was achieved at Lower Granite on March 15. This began the second phase of the test and 

drafting was initiated at Little Goose. Spill tests (described below) were conducted at Lower Granite from 

March 15 through March 28. Upon reaching a free-flow river section for approximately 100,000 cfs below 

Lower Granite, the third phase of the test was initiated. As Little Goose Pool was refilled, drafting of Lower 

Granite Pool continued until elevation 697 was reached, at which point refill, the fourth and final phase of the 

test, began. Both reservoirs were refilled to MOP by April 1.  

Once the Lower Granite Pool elevation was reduced to 705 feet below mean sea level, several spill tests were 

conducted to monitor conditions under a variety of tailwater elevations. Different spill tests were conducted to 
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evaluate various types of operation as a means to eliminate problems associated with dissolved gas and flow 

patterns noted during previous tests of high spill. Tests of 100 percent spill were conducted to examine project 

conditions when water was discharged over the dam spillway. Combination spill and powerhouse tests 

examined project conditions when water was passed both over the spillway and through the turbines. In total, 9 

spill tests were conducted as part of the March drawdown test (Table B-1 presents information regarding 

elevations and flow velocity during this period). Tests of 100 percent spill, ranging from 28.5 to 1 14,000 cfs, 

were conducted between March 15 and March 28 (see Table B-2). Combination spill and powerhouse tests, 

conducted on March 16, 22, and 28, involved spilling discharges ranging from 23,000 to 81 ,400 cfs over the 

spillway while simultaneously passing flows ranging from 23,000 to 84,000 cfs through the turbines. 

The objective of each spill test, besides monitoring what was physically occurring within and downstream of the 

basin, was to both observe tailrace flow patterns and obtain dissolved gas supersaturation levels resulting from 

various spill, head, and tailwater levels. Each test consisted of passing 100 percent of the natural inflow over 

the spillway for 2 hours to obtain baseline information. Then reservoir storage was used to simulate higher 

flows over the spillway-ranging from 55,000 to 1 14,000 cfs. Inflows were substantially lower than average, 

approximately 30,000 cfs (March average is approximately 60,000). Reservoir storage was used to create the 

higher spill levels for simulation of typical spring discharges. Spills of approximately 100,000 cfs were tested 

every other day as Little Goose Reservoir was lowered (also at a rate of 2 feet per day, but only during daylight 

hours). In addition, a combination of approximately 70 to 80 percent spill, 20 to 30 percent powerhouse flows 

was tested at 108,000 and 80,000 cfs total flow, and an approximately 25 percent spill, 77 percent powerhouse 

combination was tested. All three tests were conducted when the Lower Granite tailwater was within normal 

operating ranges. Free-flow over the spillway (no control of the water gate) was tested for approximately 

1 14,000 cfs down to 88,000 cfs (with normal tailwaters). 

3.2 THE MONITORED ENVIRONMENT 

To evaluate the effects of reservoir drawdown, four main aspects of project operations were monitored during 

the test: 

1. Project facilities and structures 

2. Water resources 

3. Biological resources 

4. Cultural resources and recreation 

Data were collected for each of these components for subsequent analysis to help determine the feasibility of 

future drawdown operations. Monitoring objectives and procedures for each of these aspects are discussed 

below. 
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Table B-1. Lower Granite Drawdown Test Project Operations. 

Date Lower Granite Elevation . 0800 Little Goose Elevation 0800 

1 Mar 733.07 633.86 
2 Mar 73 1.07 633.63 
3 Mar 729.04 634.09 
4 Mar 727.18  633.56 
5 Mar 725.18 634.66 
6 Mar 723.17 634.53 
7 Mar 721 . 18 634.74 
8 Mar 719. 18 633.95 
9 Ml!l' 717. 18 634.77 

10 Mar 715. 18 636.23 
1 1  Mar 713. 15 636. 14 
12 Mar 71 1 . 12 636. 13 
13 Mar 709.08 636.85 
14 Mar 707.04 637. 15 
15 Mar 705. 14 637.67 
16 Mar 705.00 635. 80 
17 Mar 706.00 633.69 
18 Mar 706.00 63 1.63 
19 Mar 706.00 629.71 
20 Mar 706.02 627.52 
21 Mar 705.98 625.56 
22 Mar 706.01 623.60 
23 Mar 705.89 621 . 14 
24 Mar 702.97 623.52 
25 Mar 701.30 628. 11  
26 Mar 700.00 63 1.75 
27 Mar 704. 1 1  633.77 
28 Mar 712.51 633.19 
29 Mar 716.5 1 634.69 
30 Mar 723.23 634.42 
31  Mar 729.25 633.68 
1 Apr 734.00 633.29 

3.2.1 Project Facilities and Structures 

Lower Granite and Little Goose Dams 

Ensuring that these structures were not damaged was an important aspect of the test. Instrumentation was in 

place to monitor potential water flow through the earthen-fill portion of the dams, and settlement and/or 

cracking of the concrete structures. Specific components of the structures monitored at each project include the 

navigation lock, powerhouse, nonoverflow section, and spillway structure (see Figure B-2) . 

ACOE/2-6-93/03828A 

B-7 



Table B-2. Elevations and flows associated with spill tests. 

Weighted Flows Weighted Elevation 

Powerhouse Forebay Tail water 
Date Test # (kcfs) Spill (kcfs) Total (kcfs) (ft) (ft) 

15-Mar-92 1A 0.0 28.5 28.5 705. 1 637.3 

15-Mar-92 1B 0.0 105.5 105.5 704.4 638.9 

16-Mar-92 2A 0.0 28.5 28.5 705.5 635.0 

16-Mar-92 2B 23.0 81 .4 104.4 704.0 637.2 

17-Mar-92 3A 0.0 35.2 35.2 706.0 633.3 

17-Mar-92 3B 0.0 106.8 106.8 704.5 635.4 

19-Mar-92 4A 0.0 35.2 35.2 706.0 629.2 

19-Mar-92 4B 0.0 106.7 106.7 704.6 632.4 

21-Mar-92 SA 0.0 29.0 29.0 706.0 625.6 

21-Mar-92 SB 0.0 106.7 106.7 704.5 630.4 

22-Mar-92 6A 0.0 29.0 29.0 706.0 624.0 

22-Mar-92 6B 84.0 23.3 107.3 704.5 630.7 

23-Mar-92 7A 0.0 27.8 27.8  706.0 622.3 

23-Mar-92 7B 0.0 65.6 65.6 704.9 626.2 

23-Mar-92 7C 0.0 103.6 103.6 703.4 628.3 

26-Mar-92 SA 0.0 26.3 26.3 700.0 631 .7 

26-Mar-92 SB 0.0 107.2 107.2 698.5 634.9 

28-Mar-92 9A 0.0 27.2 27.2 712.9 633.3 

28-Mar-92 9B 0.0 65.5 65.5 712.4 634.6 

28-Mar-92 9C 24. 1 53.4 77.5 711. 1 635.4 

Turbines 

Instrumentation to monitor turbine operation for both safety and performance was installed on representative 

units at Lower Granite Dam. These units were designed to operate at a minimum head (difference between 

upstream and downstream water elevations) of 76 feet, but they had never been operated below approximately 

95 feet. In addition, the test was designed to reduce the head to as little as 64 feet. Another major concern is 

the effect of lowered tailwaters (the water immediately downstream of the dam) on turbine operation. This 

water exerts a back pressure on the turbine blades that is important for proper operation. 

Key parameters that were measured to evaluate the effect of operating under a reduced pool included how well 

the turbine shaft rotated within its designed axis ("shaft runout"), the extent of vibration, bearing temperatures, 

generator and bearing cooling water flows, noise level, and efficiency/generation capability. 
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Figure B-2. Operating characteristics of Lower Granite. 



Stilling Basin 

The stilling basin is the area immediately below the spillway. The concrete-lined basin is designed to dissipate 

the energy of the spilled water. The amount of energy the basin can dissipate depends partly on the depth of 

water, and each stilling basin is designed to function safely within the normal operating elevations of the 

downstream pool (in the case of Lower Granite, the Little Goose Pool). If the energy dissipation within the 

basin is not adequate, erosion in areas downstream of the project can occur. In addition, rock material 

downstream can be carried back into the basin and cause damage to the structure. 

To determine what levels of spill could be safely passed under lowered tailwater elevations, a physical scale 

model of a cross section of the Lower Granite spillway was built at the Corps' Waterways Experiment Station in 

Vicksburg, Mississippi. Using this model, which duplicates the conditions at the project, a variety of head, 

flow, and tailwater conditions were tested. From this model, it was observed that rock materials downstream 

could be pulled into the basin under higher tailwater and flow conditions. It was also determined that flows in 

excess of approximately 100,000 cfs over the spillway under lower tailwater conditions for any length of time 

would risk damage to the stilling basin because the spill would cause rocks within the basin to roll around, 

eroding away the toe of the spillway. 

Prior to the drawdown test, existing rock material was removed from the stilling basin. Instrumentation was 

installed at the end of the stilling basin to monitor velocities and the direction of the water flow. In addition, 

both sonar monitoring and divers were used to examine the floor of the stilling basin between spill tests. 

Vibration and pressures in the spillway area, including the spillway deflectors or "flip lips, " were also 

monitored. (Flip lips are structures that have been added to the project to deflect flows and help reduce the 

deep plunging flows that create high dissolved gas levels.) 

Visual observations were constantly made throughout the actual spill tests to observe any changing flow patterns 

in the stilling basin and surrounding areas. Videos were taken both from the south shore, from a helicopter, 

and from other locations to document the test. 

Reservoir Embankments and Levee System 

In addition to the earth-fill portion of the dams themselves, many areas of the two reservoirs are lined with 

railroad and highway embankments. These embankments are protected from wind and wave erosion by riprap 

within the designed operating ranges of the pools. The Camas Prairie Railroad runs along the north shore of 

Lower Granite and Little Goose pools from the Lewiston, Idaho area. Highway embankments sections have 

been constructed on both reservoirs. The Lewiston levees protect the City of Lewiston from the waters of 

Lower Granite Reservoir. These structures were designed to operate at normal pool elevations, and damage to 

the embankments, railroads and/or highways, and the levee system was a significant concern to the local 

residence and businesses. 
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Reservoir embankments were monitored by helicopter on a daily basis. .AJJ.y signs of problems noted from the 

air were more closely investigated later in the day by vehicle. Stream drainage ponds and embayments behind 

reservoir embankments were monitored to ensure proper drainage. Most of these ponds have both upper and 

lower level culverts through which the water levels adjust as the reservoir elevation changes. Improper drainage 

could result in differential water pressures, with the embankment acting as a dam. Because the embankments 

were not designed for this purpose, improper drainage could result in weakening or failure. 

Damage to the levee system from deep drawdowns could potentially occur as seepage channels or sinkholes. In 

addition, there is a concern about groundwater contamination resulting from exposure to contaminants. When 

the Lewiston levee system was constructed, waste materials from the construction process, along with 

potentially hazardous materials from local dumps and industries, were placed in an encapsulated fill area within 

the levee. The encapsulated fill was designed to prevent the hazardous materials from contaminating the 

groundwater and reservoir. There was concern about significant increases in groundwater flow through this 

area inducing migration of contaminants. Monitoring wells were installed to allow sampling and testing of the 

groundwater before, during, and after the drawdown. 

Port and Private Facilities/Structures 

Port facilities along both the Lower Granite and little Goose reservoirs include the Ports of Clarkston, 

Lewiston, Whitman, Alm.ota, Central Ferry, and Garfield. A structural survey of the port and private facilities 

was completed prior to the drawdown to note existing conditions and to identify potential problems that could be 

induced or aggravated by the drawdown. Facilities were visually monitored from a helicopter on a daily basis 

during the drawdown in conjunction with Corps embankment monitoring activities. 

3.2.2 Water Resources 

Water Velocity 

Theoretically, increasing the water velocity will reduce the migration time for juvenile salmonids, thus 

potentially increasing their survival rate. Average water velocities at cross sections in the reservoir are 

calculated based on a knowledge of channel morphology and flow. These data are combined, using a 

mathematical model, to calculate an average water particle travel time for various flows and reservoir 

elevations. The average time it takes a water particle to travel through the reservoir can be calculated in the 

same way or by using the reservoir replacement method or exchange rate, which is based on knowing the 

volume of water (acre-feet) and flow. 

Although the existing information on average velocities is good, it does not reflect the total picture. During the 

drawdown test, the U.S. Geological Survey (USGS) � an acoustic Doppler profiler to obtain velocity profiles 

at cross sections throughout Lower Granite Reservoir before, mid-way through, and at the lowest point of the 

drawdown. These data help to evaluate the range of velocities present under different flows and elevations. In 

addition, the USGS released a large quantity of red dye into the confluence of the Snake and Clearwater rivers 
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and monitored the amount of time it took for both the leading edge and the majority of the dye to pass several 

different points within the reservoir. 

Flow Patterns 

Because flow patterns affect migratory success of both juvenile and adult salmon, these patterns were monitored 

in the Lower Granite tailrace during eaeh of the spill tests. In addition, each of the tests was videotaped for 

closer evaluation. The fish pumps, which provide increased flows to attract fish to the adult fish collection 

facilities, were operated whenever the tailwater was high enough to permit. This allowed observation of the 

effects of flow patterns on collection channel entrance flows. 

Dissolved Gas Supersaturation 

Operation of the dam spillways results in an increase in the level of dissolved gases in the water. Air is 

entrained in the water as it passes over the spillway, and is then dissolved into the �ater under pressure when 

the turbulent water is plunged deep into the stilling basin. Water that is supersaturated with atmospheric gases 

can be lethal to aquatic organisms, including salmon, depending upon the level of supersaturation, the length of 

exposure, and the life stage of the organism. This condition is referred to as • gas bubble trauma. • 

During each of the spill tests, the level of dissolved gas supersaturation was monitored approximately 0.5 mile 

and 4 miles below Lower Granite. A stationary tensionometer (an instrument used to measure dissolved gas) 

was mounted on the north shore (same side as the spillway) and boats. were used to take transects of the lev�ls 

in three locations across the river (north, middle, and south). The information was collected throughout the 

course of each test. 

Turbidity, Erosion, and Sediment Transport 

Substantial drawdown could potentially disturb fine and coarser sediments that have been deposited within the 

reservoir. As river velocities increase, these sediments can be resuspended and carried farther down the river 

system and be redeposited in new areas, changing the nature of both the river and the reservoir; suspended 

sediments can have both positive and negative impacts to reservoir ecosystems, and organisms within it. 

The USGS monitored the movement .of sediments caused by the drawdown. In addition, a light transmissometer 

was used to obtain profiles of water turbidity (cloudiness) throughout the water column at selected ranges. 

Surface turbidity data were also collected at a variety of points in both Lower Granite and Little Goose 

reservoirs by Corps personnel. 

The USGS measured suspended and bedload transport before and during the drawdown at selected locations on 

the Snake and Clearwater rivers. Cross-sectional surveys were completed before and after the drawdown to 

identify the location and magnitude of geometric changes in the channel bed resulting from sediment movement 

during the drawdown. 
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Contaminants 

Exposure of sediments to increased wind and wave action, and also transport by rain, can result in contaminants 

contained within those sediments being re-exposed to the water column and potentially affecting living 

organisms. Water and sediment samples were taken from several locations, including Lower Granite Reservoir, 

downstream of Red Wolf Bridge and at Red Wolf Marina, at the Lewiston drinking water intake, mudflat ponds 

in Port of Clarkston, downstream of the Potlatch effluent diffuser, at the confluence of the Clearwater and 

Snake rivers, and at the mudflats near the Clarkston wastewater treatment plant. Samples were analyzed for a 

wide range of compounds, including dioxins, polychlorinated biphenyls (PCBs), and polycyclic aromatic 

hydrocarbons (PAHs). 

Groundwater 

The USGS conducted a study to measure the effects, if any, of the short-term drawdown of Lower Granite 

Reservoir on local groundwater conditions. The USGS selected 16 groundwater monitoring wells to monitor 

prior to, during, and after the drawdown period. These wells were located in the immediate vicinity of 

Lewiston and Clarkston, in the Silcott area, at Wawawai Park, and in the uplands area east of Wawawai Park. 

Most of the wells were within 0.5 mile of the reservoir and ranged in depth from 69 to 600 feet. 

3.2.3 Biological Resources 

Resident Fish 

The effects of lowered pool elevations and increased reservoir velocities on resident fish populations, including 

sturgeon and squawfish, were monitored. A variety of methods were used to gather the information, including 

beach-seining and electroshocking to gather fish to be tagged for release and subsequent recapture. Resident 

fish were sampled in both reservoirs before and during the drawdown. This work was completed by the U.S. 

Fish and Wildlife Service's Idaho Cooperative Fish and Wildlife Research Unit at the University of Idaho. 

In addition to the above work, the Oregon Department of Fish and Wildlife initiated activities early for their 

ongoing evaluation of squawfish populations in the lower Snake River pools. Squawfish in Lower Granite 

Reservoir were tagged and released for subsequent recapture. 

The Washington Departments of Wildlife and Fisheries and the Idaho Department of Fish and Game were 

responsible for monitoring reservoir embankment ponds and shallow water embayments to minimire loss of 

resident fish populations resulting from the drafting. These agencies, primarily the Washington Department of 

Wildlife, monitored these areas on a daily basis, coordinating rescue efforts as needed. Battelle-Pacific 

Northwest Laboratories conducted surveys to determine the abundance of fish species in nearshore areas 

affected by the drawdown of Little Goose Pool. These surveys examined a 4-mile stretch of river below Lower 

Granite Dam . 
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Anadromous Fish 

As previously described, the timing of the 1992 drawdown test was chosen because relatively few migratory fish 

are present in this part of the river in March, and the Corps could collect data with minimal risk to adult and 

juvenile fish. However, the Corps did monitor and collect data on anadromous stocks present during the test 

period, concentrating on the four specific concerns discussed below. 

Operation of Fish Ladder Auxiliary Exit. The Lower Granite Project was designed to be able to draft to 

elevation 710 to prevent the Lewiston levee system from being overtopped in case of an extremely high water 

event. Because of this possibility, the Lower Granite adult fish ladder was designed with an alternative exit 

system that could operate as low as 710 and still provide enough head on the pumps to keep the fish ladder full 

(normal operation is gravity flow of water into the ladder). This system was in place but had never been used. 

It was operated and monitored for the first 12 days of the drawdown test, and adult fish were counted as part of 

the normal adult fish counting program. 

MovfDlent Through Reservoirs. Prior to the initiation of drawdown, the Idaho Cooperative Fish and Wildlife 

Research Unit sampled juvenile salmonids throughout Lower Granite and little Goose reservoirs, using beach 

seines and electroshocking. In addition, twice weekly the Corps removed fish that had been diverted from the 

turbine intakes into vertical slots (gatewells) at Lower Granite Dam (the juvenile fish facility is nonfunctional 

. below normal MOP). See Figure B-3 for a cross section of the dam showing the gatewells and other 

components of the juvenile bypass system. Juvenile salmonids, as well as resident fish, were anesthetized, 

counted, and released below the dam. Any adult salmonids collected were counted and released above the dam. 

Lastly, as part of an ongoing lower Snake River project adult fish passage evaluation, radio-tagged steelhead in 

the vicinity of Lower Granite were monitored during the test. 

Effects of Spill Tests. Following spill tests, electroshocking was used in the first few miles below Lower 

Granite Dam to collect anadromous Guveniles only) and resident fish and examine them for symptoms of gas 

bubble trauma, the condition that results from exposure to excessive levels of dissolved gas supersaturation. 

(No effects were expected, but this measure was requested to ensure protection for then-proposed ESA stocks.) 

Fall Chinook Red& (nesting sites). Sampling efforts performed in little Goose Reservoir in past years, along 

with other data such as discovery of at least one redd below Lower Monumental this past winter, suggest that 

fall chinook are spawning in the lower Snake River pools. Battelle-Pacific Northwest Laboratories and Corps 

personnel intensively monitored the shoreline and other potential spawning areas for signs of fall chinook redds 

as little Goose Pool was lowered. Testing protocol was to cease drafting the little Goose Pool if signs of fall 

chinook redds were observed, and to consult NMFS on further test actions that would be acceptable. 

Bottom-dwelling Organisms 

Substrate samples of selected areas in both reservoirs were taken before and during the drawdown test. 

Organisms residing within the sediments were identified and counted. In addition, qualitative observations of 

the effects of drawdown on more mobile organisms, such as crayfish, were made. 
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Wildlife 

Terrestrial wildlife species of concern in the vicinity of the project area include geese, forbearing mammals, 

Federally listed threatened and endangered and state-listed species (for example, the bald eagle), big game 

(particularly mule deer), and song-birds. The effects of the drawdown test on wildlife were qualitatively 

assessed throughout the drawdown. In addition, aerial photography was performed on both reservoirs before 

and during the drawdown (both at mid- and lowest points). Battelle-Pacific Northwest Laboratories monitored 

the shoreline on all four lower Snake reservoirs for impacts to riparian and wetland vegetation, which are 

important wildlife habitats. 

3.2.4 Cultural Resources and Recreation 

Cultural Resources 

Washington State University and the Nez Pierce and Umatilla Tribes participated in monitoring of selected 

archaeological sites in bqth Lower Granite and Little Goose reservoirs throughout the drawdown test. 

Washington State University monitored and documented selected sites to determine the potential impacts of 

increased erosion. All personnel assisted in efforts to minimize vandalism of exposed cultural resource sites. 

The objectives of the archaeological monitoring were to document the kinds of impacts to cultural resources 

resulting from reservoir drawdown and refill, and to assess the condition of the inundated sites exposed during 

the drawdown. Previously identified archaeological sites in both the Lower Granite and Little Goose reservoirs 

were selected for mapping and impact assessment. Field inspections of the selected sites inCluded a surface 

survey to identify features, artifacts concentrations, and diagnostic artifacts. In addition, any impacts occurring 

at sites (from vandalism, slump blocks, erosion gullies, deflation areas, etc.) were noted. Field inspections also 

included an assessment of site conditions. 

Recreation 

The Corps gathered routine visitation data from existing traffic counters at each of the recreation sites on Lower 

Granite and Little Goose reservoirs. 

3.3 OTHER TEST ACTIVITIES 

3.3.1 Navigation Lock Outages 

Lowering the water levels of Lower Granite and Little Goose reservoirs required the navigation locks to be 

taken out of service because the minimum navigation channel depth of 14 feet cannot be maintained below 

minimum pool level. (The locks are normally out of service for a 2-week: maintenance period.) The floating 

guidewalls also had to be moved because they were not designed to function at the low elevations achieved 
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during the test. The Lower Granite navigation lock was taken out of service from February 28 and returned to 

service on April 1. The Little Goose navigation lock was out of service from March 1 1  to March 26. 

3.3.2 Natural Resource Management Activities 

The drawdown test resulted in a drastic change to the operating project and a completely different environment 

for the visiting public. When the reservoir was drawn down, large mud and sand flats appeared that were 

attractive to the public for walking and beach combing activities, but were also very hazardous areas until the 

soil drained and firmed up. Boat ramps on Lower Granite were closed on March 1 to prevent accidents when 

the reservoir levels dropped below the bottom of the concrete boat ramps. Ramps in the lower Clearwater 

River and at Asotin, Washington, were left open because these ramps are in the free-flowing river areas under 

normal conditions and were not affected by the fluctuating pool level. The boat ramps on Lower Granite were 

reopened on April 1 when the reservoir reached MOP. The Corps boat ramps on Little Goose Reservoir were 

closed from March 15 through March 28. However, visitor information centers were maintained at Clarkston 

and at the Lower Granite juvenile fish facility. 

During the drawdown test, resource management personnel were heavily involved in patrolling project lands and 

waters to monitor visitor activities and newly exposed archaeological sites and in looking for safety problems. 

Resource management personnel patrolled project areas by road several times per day. Boat patrols were made 

several times each week, and three helicopter patrols were conducted during the test. Overall, very few 

problems were encountered with the large increase of public activities associated with the drawdown test . 

3.3.3 Public Information Services 

To help the public understand activities associated with the 1992 drawdown test, the Corps used several methods 

to provide information on the 1992 drawdown test, including: (1) public information meetings, (2) news 

conferences, (3) operation of two public information offices, (4) information published for public distribution, 

(5) work with news media representatives, and (6) tours and briefings. Each of these methods is described 

below. 

Two public information meetings were held prior to the drawdown test (one in Lewiston, Idaho, the second in 

Pasco, Washington). Meetings were undertaken to inform and educate the public on the decision to proceed 

with the drawdown action. Many issues were discussed, including the need for the test, the monitoring 

programs that would be involved, environmental and structural issues, responsibilities for damage, and how the 

outcome could affect future decisions regarding operation of the lower Snake River. 

Several days prior to the test, a news conference was held in Lewiston. This conference provided an 

opportunity to explain how the action would proceed, discuss schedules, and explain the preparation involved, 

including preparation for any emergency actions that might be necessary. During this conference, a toll-free 

information number was introduced that could be called to keep individuals updated on test activities and 

provide emergency numbers for public contact. The number was in operation through March . 
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News releases and advisories were provided to the region's media contacts on a daily basis through March. In 

addition, to explain the activity to visitors and local residents, a flyer was published and distributed to local 

businesses, visitor information offices, and recreation facilities throughout the area. Public Service 

announcements presented a strong safety message to protect reservoir users, awareness for protection of natural 

resources during the action, and messages to prevent disturbance of cultural resources along the reservoirs. 

Two public information offices were established to respond to questions from the public, resolve problems 

associated with use of facilities and the reservoir, and to work with the media. The Clarkston Public 

Information Office was planned primarily to deal with local citizens, while the Lower Granite Public 

Information Office generally worked with the news media. Substantial efforts were made to provide news 

media staff with timely, updated information and interviews with drawdown activity leaders. 

Briefings and tours were provided throughout the activity to more than 300 individuals, including Idaho 

Governor Cecil Andrus, Congressional representatives, staff members from regional governmental leadership, 

agency heads, special interest groups, and Corps officials. 

4.0 RESU LTS 

Lower Granite and little Goose reservoirs were drafted a total of 36 and 12.5 feet below MOP, respectively, 

and were completely refilled in time to provide fish passage for migrating salmonids. Overall, the test went 

very smoothly. Several hundred people were involved, including Corps and contract personnel, and no major 

logistical problems were encountered in obtaining the desired information. Involved parties worked well to 

adjust plans during the month. 

4.1 PROJECT AND RESERVOIR fACILITIES AND STRUCTURES 

4.1 .1 Lower Granite and Uttle Goose Dams 

Instruments indicated no changes or movements in the dam structures during the drawdown. In general, 

engineered fill embankments at the dam suffered no major structural failures and showed no external signs of 

distress. Because of the relatively calm weather, embankments were not eroded by wind and wave action. 

4.1 .2 Turbines 

Analyses conducted to date show that the turbines operated safely during the drawdown, with bearing 

temperatures remaining within safety limits. Shaft runout began to increase with low head/low generation load 

conditions, but all readings were within the mechanical safety criteria. Vibration levels, although acceptable, 

increased substantially under low tailwater conditions. As expected, the performance of the turbines dropped 

with decreased head levels. Turbine efficiency decreased approximately 40 percent when the project went from 
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100 feet of head to 64 feet, which could substantially affect survival of anadromous fish that pass through the 

turbines. 

4.1 .3 Stilling Basin 

Problems with material in the stilling basin were noted during the drawdown test. Under normal tailwater 
elevations, materials already within the basin remained relatively stable, but materials downstream were pulled 
into the basin at flows greater than 60,000 cfs. As tailwater elevations dropped closer to the top of the flip lip, 
churning within the basin began to increase causing material movement. Some of the rock material inspected 

between the drawdown tests was fist sized. Inspection after the test revealed that the surface of the stilling basin 
floor was substantially pitted, probably caused by rock movement during the test. 

Based on these conditions, it is probably unacceptable to operate the spillway and stilling basin for an extended 

time under lowered tailwater conditions unless a method to keep rock material out of the basin is devised. 

4.1 .4 Engineered Reservoir Embankments 

Lewiston Levees 

No adverse conditions, except in an area of past seepage problems, were detected for the Lewiston levee 

system. The seepage problem area is along the west levee where, during previous construction, a number of 
sink holes developed in the backfill material. After the drawdown, increased seepage was noted through the 

gravels at a nearby pond. Additional investigations will determine the seepage amount and if any remedial 

action will be necessazy. 

Road and Railroad Embankments 

The embankments along Whitman County Road 900, which runs along the north shore, were adversely affected 

by the drawdown operations. Extensive movement was noted in 33 areas, evidenced by cracks, depressed and 

raised areas within the road, and guardrail movement. Cracks were 118 inch to 15 inches wide and up to 
several hundred feet long (see Figure B-4). Because of these problems, the road was closed toward the end of 
the test. The road was reopened following repair, several weeks after refill. State Highway 193 from Red 
Wolf Bridge to Steptoe Canyon experienced much less substantial cracking during the drawdown period, but 
cracking has been noted in this area before the drawdown test. Two minor slides were observed along U.S. 
Highway 12 immediately downstream of Red Wolf Marina; they were probably associated with seepage from 
bank storage held in alluvial deposits by the reservoir. 

Railroad operations were not interrupted during the test, but indications of movement and slight cracking caused 
speed restrictionS until tracks could be realigned . 
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Figure B-4. Cracks along Whitman County Road 900 from drafting Lower Granite 

• Reservoir. 

Figure B-5. Red Wolf Marina at pool elevations below MOP. 
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The majority of sliding activity associated with the drawdown occurred within slopes consisting of natural 

deposits of silts, sands, and gravels. Noticeable areas of extensive sliding were at the Port of Clarkston, Red 

Wolf Marina, Nisqually John Landing, Offield Landing, Port of Wilma, and numerous locations along the south 

shore of Lower Granite and Little Goose reservoirs. Minor sliding activity was also observed at the ports of 

Garfield and Central Ferry. 

4.1 .6 Encapsulated Fill 

The integrity of the encapsulated fill did not appear to be affected by the test drawdown. 

4.1 . 7 Port and Private Facilities 

Some movement associated with a downstream sheetpile dock was observed at the Tidewater terminal at the 

Port of Wilma. It appears that a concrete cap slab in one of the cellular sheetpile docks at the Port of Lewiston 

experienced some settlement, but the cracks could not be investigated because of difficulty of access. The Port 

of Garfield's small craft landing platform suffered bent hinges as the platform settled on the bank. 

Red Wolf Marina suffered substantial damage, particularly to its boat landings (see Figure B-5). A creek 

formed when water held within the alluvial materials drained and eroded a channel through the accumulated silt, 

undermining the wood boat landing. As a result, platform fasteners sheared, walkways and canopies buckled, 

and some of the piles tilted. During reimpoundment, the piles, landings, and canopies re-established 

themselves. In addition, the landing at the Quality Inn in Clarkston suffered some tilting of landing bumper 

piers. Several of the piles were later replaced. 

4.2 WATER RESOURCES 

4.2.1 Water Velocities 

The objectives of the USGS velocity monitoring efforts were two-fold: 1) validate existing mathematical 

models, and 2) obtain information regarding the range of velocities at various draw down levels. Although 

fluctuations in reservoir elevation and flows made data analyses and interpretation mo� difficult, both the dye 

test and velocity mapping confirmed that existing estimates of average water particle travel time are accurate. 

Maximum and minimum velocity information will be useful as more knowledge is gained about fish behavior 

and migration characteristics. 

Dye travel time was slightly slower than was predicted by the mathematical models but this may be a function 

of the unsteady flow conditions within the reservoir during the test. Velocity mapping showed a substantial 

increase (5-fold) in velocities at the head of Lower Granite Reservoir, as was expected. Maximum velocities in 

• 
the confluence area were approximately 4.5 fps. This area was transformed from a pool to a free-flowing river 
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section. Farther downstream, where the reservoir remained, less effects were produced by the drawdown. 

Changes near the dam were minor; maximum velocities remained less than 0.6 fps. 

4.2.2 Water Quality 

Dissolved Gas Supersaturation 

One of the primary objectives of the drawdown test was to monitor dissolved gas supersaturation levels at a 

variety of head, spill, and tailwater conditions using both 100 percent spill and combination spill and 

powerhouse flows to be used in evaluation of proposed future operations. As with results for water velocity 

data, the short surge tests necessary to simulate high spill levels created additional variables that made it 

difficult to conclusively define the relationship between head, discharge, tailwater, and dissolved gas 
supersaturation. Valuable data were obtained that accurately characterize dissolved gas levels, but the precision 

of the results was affected by the short length of the tests and subsequent data collection techniques. 

During the test, high dissolved gas levels were documented at a variety of spill and tailwater conditions with 

levels ranging up to 135 percent from a background level of 100 to 104 percent (see Figure B-6). It generally 

tOok about one-half hour for the effects of spill to substantially increase over background levels at a monitoring 

point near the dam; it took approximately 3 hours after the spill began for supersaturated water to reach a 

monitoring point approximately 4 miles downstream of the dam. Higher flows spilled through the dam 
shortened this time. 

In general, dissolved gas levels appear to be very sensitive to the spill rate-the greater the spill rate, the higher 

the dissolved gas levels. A reduction in tailwater elevation tended to increase dissolved gas supersaturation; 

however, levels were high whether the tailwater was high or low. Similarly, dropping the forebay elevations 

below MOP (reducing the head) did not significantly reduce dissolved gas levels. 

When spill and powerhouse flows were combined, discharges did not mix within the first few miles downstream 

of the dam. This may indicate that any dilution effect of powerhouse discharges on high dissolved gas levels 

generated by spill may be minimal over a sizable length of river. Unless powerhouse discharges are a majority 

of the total flow, they may have no real effect on reducing dissolved gas levels. 

Despite the level of uncertainty, results of the March drawdown test indicate that discharges from both spill and 

combination spill and powerhouse flows typical of spring discharge result in supersaturation exceeding levels 

considered safe for aquatic organisms, including salmon. 

Turbidity 

Just prior to the March drawdown test, turbidity levels were slightly elevated at Lower Granite from rainfall. 
During the test, turbidity increases in Lower· Granite Reservoir were greatest at the head of the pool where 

riverine conditions were restored to areas that, at normal pool elevations, experience lower velocities. The 
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Figure B-6. Dissolved gas supersaturation levels up to 135 percent were documented 
during the drawdown test 

Figure B-7. Streams channeling through sediment deposits resulted in turbidity plumes during 
the drawdown. Alpowa Creek is pictured here at pool levels below MOP. 
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scouring effect of increased velocities moved downstream as the pool was drafted, moving the turbidity peak 

downstream. As the pool was initially drafted, coarser sediments were resuspended and resettled relatively 

quickly, resulting in upstream turbidity increases that were gradually reduced downstream. At lower pool 

elevations, the finer sediment deposits were resuspended. These sediments did not settle out readily and caused 

significant turbidity increases farther downstream later in the drawdown test. A small increase in turbidity was 

recorded at little Goose in late March. 

Turbidity plumes were present where streams (e.g., Alpowa Creek and Red Wolf Marina) channeled through 

sediment deposits and along shorelines where bank storage was released (see Figure B-7). Although extensive 

mud flats were exposed during the test, the lack of wind and rain in March prevented any transport of fine 

sediments that might have affected water quality, and no data could be collected on this phenomenon. 

Erosion and Sediment Transport 

Very little sediment was carried into Lower Granite Reservoir by inflow at any time during the drawdown test, 

and only minimal increases in sediment transport occurred within the reservoir until maximum dra�down. At 

maximum drawdown, sediment transport in the Snake River increased to nearly 39,000 tons per day, with 

18,000 tons per day coming from within the reach of the reservoir above the confluence with the Clearwater. 

After March 18, sediment transport in the Snake probably increased to at least 68,000 tons per day below the 

confluence because the Clearwater River was discharging SO,OQO tons per day. These sediments had been 

deposited at the head of the reservoir over the last 17 years. The increased velocities resulting from recreating 

a riverine condition in this area resuspended sediment and moved it. These data suggest that over 1 million tons 

of sediment could have been in transit during the 15 days of 28 foot drawdown. Sediment transport only 

increased from 1 ,000 to nearly 5,000 tons per day just above Silcott Island; this low transport rate indicates that 

nearly all of the sediment was picked up and redeposited in the portion of Lower Granite Reservoir upstream of 

Silcott Island. 

The Port of Lewiston turning basin area experienced substantial erosion during the test, but the material was 

only carried a short distance before being redeposited. About 390,000 cubic yards of material was eroded 

immediately downstream of the Interstate Bridge between Lewiston and Clarkston and redeposited a short 

distance farther downstream. About 7,000 cubic yards of material were eroded between river mile (RM) 

139.64 'and 138.34. An additional 346,000 cubic yards of material were eroded on the Clearwater River just 

above its confluence with the Snake River. Heavy deposition occurred downstream of the Port of Clarkston. 

Nearly 600,000 cubic yards of deposition can be accounted for in the reach between RM 136.29 and 138. 

Contaminants 

Approximately 50 surface water and sediment samples were collected for subsequent laboratory analysis. No 

PCBs, semi volatile organics, pesticides, or P AHs were detected in any of these samples. In addition, toxicity 

tests performed on some of the samples demonstrated that none contained constituents that were lethal to a test 

organism after 48 hours of exposure. Daphnia magna was chosen as the test organism because of its sensitivity 

to most toxicants. Samples from mudflat ponds and a stream flowing from Red Wolf Marina, however, 
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contained metals far above levels considered safe for aquatic organisms. If contaminated sediments were 

transported by the stream as it channeled through the mudflats, toxic conditions could exist in localized areas 

along shore lines, particularly during storm events. 

Groundwater Levels 

Results of groundwater monitoring indicate that water levels in wells immediately adjacent to the reservoir 

lowered the same amoimt as the reservoir. Those wells somewhat removed from the reservoir lowered with the 

reservoir at first, but then stabilized at their former elevations. Wells farthest away from the reservoir showed 

the least hydraulic connection to the drawdown event. 

No wells in the vicinity of the reservoir were damaged by the draw down test. The owner of one well reported 

a water level drop below the pump intake early in the drawdown phase, but there have been no problems since 

refill. 

4.3 BIOLOGICAL RESOURCES 

4.3.1 Resident Fish 

Fish in embankment ponds or shallow water embayments that were unable to follow receding water levels did 

not survive unless rescued by participating agency personnel or the public. Many instances of fish kills were 

documented, either in locations where rescue was prohibited because of dangerous conditions, or where 

personnel were unable to reach them in time. Rescue efforts were fairly extensive, with participation by the 

Washington Department of Wildlife, the Idaho Cooperative Fish and Wildlife Research Unit, the National 

Marine Fisheries Service, the Corps, and others. An estimate of approximately 35,000 fish (mostly resident) 

were observed dead during the test. While the vast majority of these (80 percent) were brown bullhead and 

crappie, other species included sunfish, bridgelip sucker, carp, smallmouth bass, squawfish, yellow perch, 

redside shiner, largemouth bass, peamouth, and sculpin. The total extent of fish lost cannot be quantified; this 

is only an estimate of the number of fish observed. Predation by birds, raccoons, and other animals tend to 

make these estimates somewhat conservative. Gulls were observed feeding on stranded fish, and raccoon tracks 

were noted at most stranding sites. 

4.3.2 Anadromous Fish 

AduH Passage 

The auxiliary exit for the adult fish ladder at Lower Granite appeared to function as designed. Fish were 

observed exiting the pipe, and no build-up of fish at the top of the ladder was apparent. Daily counts of adult 

steelhead during the 12 days the system was in operation ranged from 14 to 202. During dewatering of the 

ladder (March 12), very few fish were observed passing downstream through the fish-counting window (see 

Figure B-8). Upon refill of the system on March 31 ,  over 1 ,000 steelhead passed through the ladder the first 
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Figure B-8. The auxiliary exit for the adult fish ladder at Lower Granite Dam was 
dewatered for approximately 19 days during the drawdown test 
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day, and over 800 the next. At that point, counts returned to levels expected for the late March to early April 

time frame. It appears that the fish ladder outage delayed some upstream migrating adult steelhead. Further 

details are included in the drawdown report. 

Initial observations of tailrace flow patterns during spill tests indicated that delay of adult fish during substantial 

spills, even with some powerhouse flow, could be considerable. Flow patterns appeared to be undesirable for 

fish passage at the main adult fishway entrances for all the tests with either no or two units operating. Some 

type of surface eddy was always apparent downstream of the powerhouse, which would probably make it 

difficult for fish to locate the entrances near the powerhouse and south shore. Very turbulent flow conditions 

with high velocities were also apparent at the entrance north of the spillway. The only test that appeared to 

have acceptable flow conditions at the adult fishway entrances was the test with full powerhouse operation and 

the low spill discharge. This condition is similar to normal operating conditions that currently pass fish through 

the project. 

Juvenile Passage 

Sampling of salmonids within Lower Granite Reservoir before the drawdown test resulted in preliminary 

population estimates of 12 (±8) juvenile chinook salmon, 95 (±51) hatchery steelhead, and 176 (±63) wild 

steelhead. Population estimates for the steelhead have not been completed. 

Fish were rescued from the Lower Granite gatewells nine times during the draw down test. A total of 1 ,  7 17 

juvenile salmonids were obtained: approximately 759 chinook, 717 wild steelhead, and the remainder hatchery 

steelhead and Oncorhynchus nerka. A sample taken by NMFS. indicated that the 0. nerka were most likely 

Dworshak kokanee. 

These gatewell data, however, cannot be compared to a nondrawdown scenario. The juvenile fish facility is not 

operated during March, so there are no past data for comparison. 

Data were inconclusive regarding the effects of gas bubble trauma (GB1). Of the 1 ,600 fish examined for 

symptoms following the spill tests, about 123 were anadromous fish. No symptoms of gas bubble trauma were 

noted in these fish, but it was very difficult to determine the location of fish that were J?Otentially affected by 

this condition. No signs of GBT were expected since the duration of spill tests was minimized. 

Salmon Spawning 

Known locations of present and past fall chinook redd sites in areas upstream of Lower Granite Reservoir were 

not influenced by the drawdown. Within Little Goose Reservoir, the majority of gravel and cobble areas 

exposed appeared to be unsuitable for spawning because of the presence of embedded fine material, indicative of 

low velocities. However, a large area of potential suitable spawning gravels, composed of clean gravels and 

cobbles, was located immediately downstream of Lower Granite Dam. This bed extended for at least one

quarter mile downstream of the dam, which was the length of area exposed during the 12.5-foot drawdown of 

Little Goose. Some of this material was in a very similar location to the area where the chinook redd was 
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found below Lower Monumental Dam during February 1992 dredging operations, but no fall chinook redds 

were observed during the drawdown test. 

Anadromous Stranding 

A total of 22 salmonids were documented as lost by stranding during the drawdown test. All but one of these 

fish were juveniles. Nine of the juvenile salmonids were threatened or endangered fish, but evidence suggests 

that the Oncorhynchus nerka found were likely kokanee from Dworshak and the three chinook found were likely 

subyearling spring chinook from the lower Clearwater River. 

Bottom-dwelling Organisms 

Many species of bottom-dwelling organisms, including clams and crayfish, were affected by the drawdown. 

Many of those in the drawdown zone were unable to follow the retreating water. It is important to note that 

two candidate species (under the ESA) were found within the drawdown zone or its influence in small amounts 

(Prest, 1992), but studies regarding these species are independent of the .Corps' efforts. The two species are 

Anodonta californiensis, a freshwater mussel, and Fisherola nuttalli, a type of limpet. 

Wildlife 

Observed effects to wildlife were primarily limited to exposure of goose nesting habitat. The occurrence of 

land bridges to nesting islands, which allows increased predator access, was much greater than anticipated. All 

nesting islands were exposed, except for New York Island in Little Goose Reservoir. Waterfowl continued to 

be present in the reservoirs, but geese tended to use different areas than under normal pool operations. There 

were no signs of increased predator problems along the reservoir. Although predators were of concern around 

the nesting islands, it appears that the nesting birds avoided problems by delaying nesting or moving to safer 

areas. 

Despite the concerns about potential impacts to furbearers, no problems were observed during the drawdown 

test. One beaver family was temporarily displaced when their lodge was exposed during drawdown, but they 

returned when water levels rose to previous levels. 

Changes in wildlife habitat were also observed with invasion of pioneering vegetation, including reed 

canarygrass, cattails, willow, and alder. These invasions primarily occurred in the normal water fluctuation 

zone and not in the newly exposed mudflats, which may be the result of a drafting to MOP in the summer of 

1991. Nondesirable plant species, including cocklebur, were observed. 

Evaluation of effects to wildlife and wildlife habitat are continuing. Aerial photographs taken during the 

drawdown are being scanned, and the digital data will be entered into a Geographical Information System (GIS) 

for subsequent evaluation to determine the relationship of the drawdown to specific wildlife habitat. 
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4.4 CULTURAL RESOURCES AND RECREATION 

4.4.1 Cultural Resources 

Thirty archaeological sites located in the Lower Granite and Little Goose reservoirs were originally planned to 

be monitored. Of these, 15 were inspected during the test. In addition, 2 new sites were identified and 2 other 

previously recorded sites were monitored, bringing the total sites inspected to 19. The remaining sites could not 

be monitored because of time constraints, changes in the drawdown schedule, inability to locate sites, and 

unexpected situations. Also included in the field activities was the recovery of 7 Native American burials 

exposed during the draw down. Sites in Lower Granite Reservoir, for the most part, were covered to varying 

degrees by a mantle of redeposited silt, which prevented full examination of many of the sties. Sites in the 

upper reservoir area close to Lewiston and Clarkston have suffered from human development. Sites in Little 

Goose Reservoir, however, experienced much less siltation and development. 

Despite patrolling efforts and anti-collection press releases, collecting and vandalism at cultural resource sites 

occurred during the drawdown at a greater scale than anticipated. Several sites near Lewiston and Clarkston 

received heavy impacts from collecting. Overall, the drawdown provided access to almost every site that was 

monitored. 

4.4.2 Recreation 

Visitation in general increased significantly. A rough estimate shows that many of the areas where people could 

view the drawdown experienced an increase of visitation of approximately 100 percent. Prior to the drawdown, 

it was anticipated that visitation could be down substantially due to closed boat ramps and the less appealing low 

water levels. However, because of the unique nature of this test drawdown, the number of visitors who were 

sightseeing during this test time frame appeared to increase dramatically. 

Most boat ramps and state parks showed substantial drops in visitation as all boat ramps were closed. There 

was virtually no bo�ting on .the Lower Granite Pool throughout the month. This same situation resulted on the 

Little Goose Pool during the period that the reservoir was below its normal minimum operating level; however, 

because of the shorter duration, the overall impact was much less. Sightseeing was the primary use at boat 

ramp locations during the drawdown. 

The usual forms of recreation, such as boating, fishing, and camping, were decreased substantially during the 

test drawdown. Most parks that offer camping showed a decrease in visitation. At most of the other areas, 

visitation by sightseers was up. 

During the first 2 weeks of the drawdown test, large numbers of visitors were observed coming out to see the 

activities, even on days when the weather was cloudy. Visitors from outside the local area spent the night in 

local motels specifically to see the drawdown. However, after the first 2 weeks, the weather was sunny and 

visitors seemed to be involved in a variety of nonwater dependent activities like picnicking. The increase in 
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picnicking was likely attributable to the sunny weather and not the drawdown test, and would likely have 

occurred anyway. 

4.5 CONCLUSIONS 

The March 1992 reservoir drawdown test was designed to obtain as much information as possible in a short 
time to assist in evaluation of reservoir drawdown as a long-term operation to improve survival of salmon 
through the lower Snake River. The following statements can be made in conclusion from this test: 

General 

1 .  Although the test provided substantial amounts of information regarding the physical effects of reservoir 

drawdown on the project and reservoir facilities and structures, the effects of such an operation on many 
aspects of the environment, including effects on travel time and survival of anadromous fish, remain 

uncertain. 

Project and Reservoir Facilities and Structures 

1 .  Although the existing turbines functioned during the test period, their efficiency was substantially lowered; 

which could result in substantially lowered survival of juvenile fish. 

2. It is likely that drainage of saturated soils would limit the rate of future drawdowns to the limit used in this 
test. 

3. To prevent damage to the spillway, modifications related to the stilling basin would be required for future 

operations with a lowered tailwater. 

4. Modifications would have to be made to other project structures, port, and private facilities to minimize 

damage of repeated drafting and refill should regular reservoir drawdowns be. implemented. 

5. Reservoir embankments would have to be protected to the draw down level. 

Environmental 

1.  Spill results in increased gas supersaturation levels and turbulent conditions at adult fish passage facility 

entrances, as well as downstream where these fish approach the project. 

2. Average water velocities increase as the reservoir is drafted (as was predicted), but since a large pool 
remains, there are substantial areas in which velocities are not greatly increased (remaining below 0.6 fps) . 
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3. The March 1992 reservoir draw down had substantial negative impact on benthic organisms residing in the 

drawdown zone. The effects of these impacts on the ecosystem, including the food webs for resident and 

anadromous fish, are unknown but probably significant. 

4. The effect on the ecosystem on resuspension of contaminated sediments by the drawdown is unknown. 

5. Future reservoir drawdowns would require substantial efforts to protect cultural resources. 

6. The Lower Granite and Little Goose reservoir ecosystems have been disturbed because of the drawdown 

tests. This will affect future studies designed for continued environmental evaluation of the reservoir 

drawdown concept. 

5 . 0  CONTINUING ACTIONS 

The 1992 March Drawdown Test was only one component of the regional effort underway to reverse the 

depletion of Columbia and Snake river salmon stocks. As described in Section 2.0 of this appendix report, this 

recent effort began in 1990 with the petitioning of Columbia-Snake River stocks under the ESA, and all parties 

concerned are working toward a solution to this problem. Specific upcoming efforts managed by the Corps are 

discussed briefly below . 

6 .0 LITERATURE CITED 

CBFWA (Columbia Basin Fish and Wildlife Authority). 1991. The Biological and Technical Justification for 

the Flow Proposal of the Columbia Basin Fish and Wildlife Authority, Columbia Basin Fish and Wildlife 

Authority, Portland, Oregon. 

Frest, T.J. and E.J. Johannes. 1992. Effects of the March 1992 Drawdown on the Freshwater Molluscs of the 

Lower Granite Lake Area, Snake River, southeast Washington and western Idaho. Derxis Consultants, 

Seattle, Washington. 

Turner, R. , J.R. Kuskie, Jr. , and K.E. Korstow. 1983. Evaluations of Adult Fish Passage at Little Goose and 

Lower Granite Dams, 1981.  U.S. Army Corps of Engineers, Portland District, Portland, Oregon . 

ACOE/2-6-93/03828A 

B-31 



• 

• 

• 



• 

• 

• 

Appendix � 
SEIS Baekgrot•nd 

Infornuttion
Regional and 
Corps Studies 





• 

• 

• 

APPENDIX C 

SEIS BACKGROUND INFORMATIO N  

REGIONAL A N D  COOPERATING AGENCY STUDIES 

1 .0 INTRODUCTION 

Effective December 1991, the Snake River sockeye was declared an endangered species, and in May 1 992  the 

spring/summer and fall chinook were added to the list of threatened species. Under the requirements of the 

Endangered Species Act (ESA), the National Marine Fisheries Service (NMFS) will produce a Draft Recovery 
·
Plan for listed species, expected in the first part of 1993. Until then, Federal agencies with responsibility for 

operations on the river system will consult with NMFS on planned operations. 

Numerous regional and agency initiatives are being studied or are in place to address the issue of salmon 

survival in the Pacific Northwest, many of which concentrate on a particular aspect, such as hatchezy practices, 

habitat conditions, or improvements in fish migration success. The final solution must address all phases in the 

salmon life cycle and represent a regional choice pursuant to the. ESA. 

The U.S. Army Corps of Engineers (Corps) fish initiatives are designed to improve passage through its dams 

and reflect regional recommendations, coordination, and consultation with NMFS under the ESA. The Corps 

has conducted a number of programs and studies, some jointly with other agencies, to determine optimum 

operating conditions for the Columbia River Basin projects. The various Corps and regional efforts are 

coordinated or linked through joint committees and through formal and informal coordination and consultation. 

In Januazy 1992, the Corps, with the cooperation of Bonneville Power Administration (BPA) and the Bureau of 

Reclamation (BoR), released an Environmental Impact Statement (EIS) that analyzed the effects of various 

alternative operation changes and water management options for dams and reservoirs on the lower Columbia

Snake River System to improve juvenile and adult salmon migration conditions. The Corps is preparing this 

Interim Columbia and Snake Rivers Flow Improvement Measures for Salmon Supplemental EIS (SEIS) to plan 

interim operations, with BPA and BoR as cooperating agencies. The SEIS will address actions for 1993 and 

future years. The plan of action may be modified in the future as a result of the NMFS Recovezy Plan, the 

System Configuration Study (SCS), the System Operation Review (SOR), and/or other studies addressing 

long-term improvement measures for salmon. 

2 . 0  DEVELOPMENTS IN THE REGION 

2.1  NORTHWEST POWER PLANNING COUNCIL • fiSH AND WILDLIFE PROGRAM 

The Northwest Power Planning Council (NPPC) offers a regional perspective on salmon issues. The NPPC, 

authorized by the Pacific Northwest Electric Power Planning and Conservation Act of 1980, is made up of 
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representatives of the States of Idaho, Montana, Oregon, and Washington and is entrusted with finding ways to 

acquire and market new power sources while giving equitable treatment to fish and wildlife. In 1982, the 

NPPC issued a comprehensive Columbia River Basin Fish and Wildlife Program addressing salmon and 

steelhead production, safe passage, and harvest management; resident fish and wildlife protection; future 

hydroelectric development; and coordination among Federal agencies with responsibility for Columbia River 

Basin resources. 

In 1991, the NPPC began a series of amendments to its Fish and Wildlife Program to institute a salmon 

rebuilding plan. In August 1991, the NPPC issued Phase I Fish and Wildlife Program amendments, giving high 

. priority to production and habitat measures for salmon and steelhead stocks. The amendments called for 

screening of water diversions, measures to protect the genetic integrity of salmon stocks, and an emergency 

captive broodstock program for Snake River sockeye. These measures have been or are being implemented. 

Phase ll Fish and Wildlife Program amendments, issued in December 1991, identified some mainstem survival, 

harvest, and production and habitat measures, concentrating on increased flows in the Columbia and Snake 

rivers to improve survival chances between dams, and on fish passage improvements at Federal dams to provide 

better predator controls and better juvenile transportation past the dams. The Phase ll amendments contained 

many recommendations concerning operation of the Corps' lower Columbia-Snake River System projects. 

The NPPC approved Phase ID Program amendments (System Integration) in September 1992 to address efforts 

to produce more fish, broad issues of fish production and habitat, and rebuilding schedules and biological 

objectives. Phase m amendments will provide program goals and performance standards. 

Phase IV, scheduled for 1993, is slated to address protection of resident fish and wildlife. 

The NPPC's Fish and Wildlife Program amendments contain recommendations for all of the Federal agencies 

whose activities have had impacts on salmon populations. Although the NPPC does not have legislated 

authority to enforce its recommendations, agencies cooperate to the extent possible in evaluating and 

implementing them. 

Some Phase ll amendment recommendations are contained in the Corps' 1992 Operations Plan, and others are 

being evaluated in the SCS (see description below). One of the alternatives being proposed for further study 

under the SOR (Alternative No. 1 under that subheading below) consists primarily of the operation suggested in 

the Phase ll amendments. 

2.2 SALMON SUMMIT, ENDANGERED SPECIES ACT LISTINGS 

In April and June of 1990, petitions to list Snake River sockeye salmon and fall, spring, and summer chinook 

were submitted to NMFS. Shortly thereafter, Senator Hatfield of Oregon convened a series of regional 

meetings (known as the Salmon Summit) to address solutions for the substantially reduced salmon stocks. A 

number of ideas surfaced at these meetings, and although no comprehensive plan was developed, two .major 

considerations for regional dam-operating agencies were identified: decreased water particle travel time 
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(faster-moving water) for juvenile migrants, and reduced water temperatures in the lower Snake River during 

late summer adult migration. 

In December 1991,  the Snake River sockeye was declared endangered, and in May 1.992 the Snake River 

spring/summer and fall chinook were added to the list of threatened species. 

2.3 NATIONAL MARINE fiSHERIES SERVICES (NMFS) 

NMFS is responsible for decisions to list petitioned anadromous fish species within the Columbia River Basin 

under the ESA. After the December 1991 listing of the Snake River sockeye, the Corps, BPA, and the BoR 

began consultation with NMFS on listed and proposed species for coordinated Columbia River System 

operations. In response to Biological Assessments on river operations submitted to NMFS by the three 

agencies, NMFS issued a Biological Opinion dated April 10, 1992, which concluded that the proposed 

operations were not likely to jeopardize the continued existence of listed or proposed salmon species. A 

NMFS-sponsored Recovery Team is in the process of formulating a Recovery Plan "for the listed Snake River 

salmon species. 

2.4 1 992 COLUMBIA RIVER OPTIONS ANALYSIS/ENVIRONMENTAL IMPACT 

STATEMENT 

In May 1991 , as a result of the Salmon Summit discussions and recommendations in the NPPC's Fish and 

Wildlife Program amendments, the Corps, with cooperation of BPA and BoR, began preparation of the 1992 

Columbia River Salmon Flow Measures Options Analysis/Environmental Impact Statement (OAfErS). This 

OAIEIS, issued in final form in January 1992, analyzed effects of various alternative operation changes and 

water management options for dams and reservoirs on the lower Columbia-Snake River System to improve 

juvenile and adult salmon migration conditions. 

2.5 1 992 OPERATIONS PLAN 

The December 1991 ESA listing of the Snake River sockeye added consultation requirements to the process of 

selecting the preferred river operation alternative in the 1992 OAIEIS. Upon receipt of a Biological Opinion 

from NMFS, the Corps in April 1992 issued its Record of Decision (ROD) and began implementing the 1992 

Operations Plan described in that ROD. The following measures were included in the plan: 

• Conduct a drawdown test at Lower Granite/Little Goose (completed in March 1992 - further explanation 

below) 

• Operate lower Snake projects near minimum operating pool (MOP) April 1 to July 31  

• Operate John Day Reservoir near 262.5 feet elevation May 1 to August 31 ,  unless impacts to irrigation 

intakes result 
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• Conduct various flow augmentation releases from Dworsbak Dam during salmon migration periods 

• Release water from Grand Coulee and Arrow dams for flow augmentation May 1 to June 30 

• Monitor and evaluate use of available water throughout the fish passage season 

• Continue release of additional water over spillways according to Spill Agreement 

• Continue fish transport 

• Continue improvements of fish passage systems 

2.6 DRAWDOWN TEST 

In concert with regional recommendations, the Corps conducted a test drawdown at Lower Granite and little 

Goose projects on the lower Snake River. The idea behind the drawdown concept is to increase river velocities 

to more closely resemble natural juvenile migration conditions; some research studies indicate that water flow 

may be important to juvenile survival during migration. In March 1992, the Corps drafted Lower Granite 36 

feet and little Goose 12.5 feet below the MOP levels for which they were designed. Nine spill tests were also 

conducted during the drawdown to determine impacts to structures, gas supersaturation levels from spilling, and 

potential adult passage conditions at these lower reservoir elevations. Appendix B provides more detail on the 

drawdown test. 

The Corps has published a draft report on the test, which is currently undergoing public review. Conclusions in 

the draft report include: 

• There was no major damage to facility structures, and minor stilling basin damage. 

• Turbines continued to operate safely, but efficiency decreased (potentially indicating increase in juvenile 

fish mortality); there was some vibration in the turbines. 

• Water velocity measurements confirmed existing mathematical model predictions. 

• There was an increase in dissolved gas supersaturation in the stilling basin (which may result in gas bubble 

trauma in fish) during spill. The supersaturation level was related to total spill discharge. 

• Some road surfaces were damaged and embankment sloughs occurred in various areas along the reservoir. 

• Large numbers of resident fish, clams, mussels, and crayfish were lost. 

The test stopped commercial barge traffic and caused some damage to floating docks; recreation areas were 

affected by lack of water. Exposed cultural resources were mapped and documented during the test and 

precautions were taken to protect exposed artifacts. 
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The analysis of data collected during the draw down test is being used in the Corps' SCS described below. 

3 .0 UPPER SNAKE RESERVOIR STORAGE SYSTEM 

For the purposes of this SEIS, reference to the upper Snake River storage system encompasses the watershed 

basin of the �nake River above Idaho Power Company's Brownlee Dam located at River Mile (RM) 285.0. 

This drainage area covers 72,590 square miles in parts of western Wyoming, southern Idaho, northern Nevada, 

and southeastern Oregon. Total reservoir capacity in this basin is estimated at 1 1 .63 million acre-feet, which 

includes about 8.09 million acre-feet of Bureau of Reclamation (BoR) project storage. 

Because of periodic drought conditions, flood control requirements and other operational considerations, the 

upper Snake River storage system does not fill to capacity every year. Most of the Federal storage space in the 

upper Snake Reservoir System has been contracted for irrigation purposes. However, the dams and reservoirs 

are operated to meet a variety of other water resource needs such as flood control, hydroelectric production, 

recreation, fish and wildlife, and municipal and industrial supplies. None of the upper Snake River storage 

reservoirs presented in this discussion are included in the coordinated Columbia River System and all are 

operated independently of that hydroelectric system, the Pacific Northwest Coordination Agreement, and the 

Columbia River Treaty . 

BoR operates 23 dams throughout the Snake River Basin above Brownlee Reservoir. Their locations are 

depicted on Figure C-1 .  The dams are managed and operated by BoR's Minidoka Project Office, in Burley, 

Idaho, and the Central Snake Project Office in Boise, Idaho. The following section provides information on 

BoR operations within the Minidoka and Central Snake Projects. Table C-1 provides storage data on the 

reservoirs that are operated by BoR on the upper Snake River. 

3.1 MINIDOKA PROJECT 

Three irrigation project units receive water from BoR's Minidoka Project facilities. The Minidoka Project 

provides water to a total of 1 , 189,458 acres, including full-service irrigation water supply to 223,985 acres, a 

supplemental supply to 908,741 acres, temporary irrigation service to 2,369 acres, and a supply to 54,363 acres 

of residential, commercial, and industrial needs. As illustrated on Table C-1 ,  the Minidoka Project operates a 

series of eight dams and reservoirs in the upper Snake River Basin in eastern Idaho and western Wyoming. 

These reservoirs account for active storage space totaling 4,067,800 acre-feet. Jackson Lake, Palisades 

Reservoir, and American Falls Reservoir account for 3,719,600 acre-feet of the active storage in the system and 

63 irrigation spaceholder entities contract for the bulk of this water. Currently, there is 99,980 acre-feet of 

uncontracted space left in Ririe and Palisades reservoirs. However, under a recent water rights settlement with 

the Fort Hall Shoshone-Bannock Indian Tribes, this remaining space was dedicated by Congress to the 

non-Native irrigation entities that were damaged by the settlement. Minidoka Project reservoirs are operated to 

meet multipurpose uses in accordance with project authorizations, contractual obligations, and various operating 

constraints. Flood control shares joint storage space with other uses, depending on the time of year. American 

Falls, Palisades, and Minidoka dams have operating powerplants, but they are operated only as water is released 

for other purposes. 
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Table C-1. Storage data on �rojects operated bl: BoR. 

Storage S�ace 

Active !! Inactive 'J! Dead � Total 

acre-feet (1000's) 

MINIDOKA PROJECI' 

Jackson Lake (715.2) l! 847.0 0 0 847.0 

Palisades (616.6) 1 ,200.0 157.0 44.0 1 ,401.0 

American Falls (429.0) 1 ,672.6 0 0 1 ,672.6 

Lake Walcott 95.2 1 15.0 0 210.2 

Island Park (645.4) 134.8 0.4 0 135.2 

Grassy Lake 15.2 0 0.3 15.5 

Ririe (546. 1) 80.5 6.0 4.0 90.5 

little Wood 30.0 0 0 30.0 

CEN'IRAL SNAKE PROJECTS 

Anderson Ranch (228.8) 423.2 41.0 29.0 493.2 

Arrowrock (181. 7) 286.6 0 0 286.6 

Lucky Peak (170. 1) 264.4 0 28.8 293.2 

Deadwood (210.0) 1 12.0 50.0 0 162.0 

Cascade (192. 7) 403.2 250.0 50.0 703.2 

Hubbard 4. 1 0 0 4.1 

Lake Lowell 169.0 8.0 13.0 190.0 

Mann Creek 1 1 . 1  0.2 1 .6 12.9 

Owhyee 715.0 405.0 0 1 , 120.0 

Warm Springs 191.0 0 1.4 192.4 

Beulah 59.9 0 0 59.9 

Bully Creek 30.0 0 1.7 31 .7 

Unity 25.2 0 0.6 25.8 

Phillips Lake 90.5 1.5 3.5 95.5 

Thief Valley 17.4 0 0.2 17.6 

Total 6,877.9 1 ,034. 1 178. 1 8,090.8 

l! Numbers in parentheses are the distances in river miles from the respective reservoir downstream to 
Brownlee Dam. These are the reservoirs most likely to contribute to lower Snake River fish flow 
augmentation. 

!! Active storage - The portion of storage capacity in which water normally will be stored or withdrawn for 
beneficial uses (irrigation, municipal and industrial), in compliance with operating agreements or 
restrictions. 

'J! Inactive storage - The portion of storage capacity from which water normally will not be withdrawn, in 
compliance with operating agreements. 

� Dead storage - The volume of a reservoir which is below the invert of the lowest outlet and cannot be 
evacuated by gravity . 
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Water use for recreation, fish and wildlife, and water quality control is, for the most part, incidental to other 

water uses with established irrigation water rights. During the flood control and irrigation seasons, rapid and 

extreme fluctuations in flows are minimized to reduce flood damage and to meet fishing, boating, goose nesting, 

and other recreational needs. Reservoir system operations for irrigation and flood control can be accomplished 

so that Snake River and Henrys Fork minimum fishery flows are normally maintained except under extreme 

drought circumstances. Water levels in Jackson Lake and in the river below Jackson Lake are kept at higher 

levels during the summer recreation season whenever possible. 

In 1980, the Upper Snake Water Bank was created. This organization allows unused storage water to be placed 

in and consigned to a water bank for rental between "consenting owners and consenting renters. " This water 

rental pool gives priority to renting water for irrigation pwposes, but during 1991, approximately 99,000 

acre-feet was rented by Idaho Power Company for hydroelectric production and concurrent anadromous fish 

flow improvements in the lower Snake River. Because of the continuing drought in 1992, irrigation water 

rental requests were far greater than consignments to the rental pool, and no water could be made available 

from Minidoka Project reservoirs for downstream salmon flow improvements. 

3.2 CENTRAL SNAKE PROJECT 

BoR provides water management for a number of irrigation projects on the Boise and Payette rivers in 

southwestern Idaho and the Malheur, Owyhee, and Powder rivers in eastern Oregon. Table C-1 lists the 

15 dams and reservoirs administered from the Central Snake Project Office. These reservoirs have active 

storage capacity totaling 3 , 170,200 acre-feet. There remains 450,573 acre-feet of uncontracted space in 

Cascade and Deadwood reservoirs. Of this amount, a total of 350,000 acre-feet is dedicated to minimum 

conservation pool maintenance in the two reservoir bodies. 

Central Snake reservoirs are operated in a multipwpose fashion as directed under Congressional authorizations, 

contractual obligations, and operating restrictions to meet flood control, irrigation, hydropower, recreation, and 

fish and wildlife purposes. Anderson Ranch, Lucky Peak, and Owyhee dams have operating hydropower 

plants. The Anderson Ranch powerplant is operated by BoR while Lucky Peak and Owyhee powerplants are 

owned and operated by irrigation districts. A total of 597,381 acres of land receive water from the Central 

Snake storage facilities, including 339,417 acres that receive a full-supply water service; 220,732 acres receive 

a supplemental supply; and 37,232 acres deliver water to residential, commercial, and industrial pwposes. 

BoR reservoirs are authorized mainly for irrigation, but also have informal flood control operating plans that 

provide for winter and spring flood space. For instance, 300,000 acre-feet of winter flood space is set aside in 

the Boise River Reservoir System. Owyhee Reservoir reserves 70,000 acre-feet for winter flood space. In all 

cases except for 17,000 acre-feet of space in Phillips Lake set aside exclusively for year-round flood storage, 

Central Snake Project flood space is managed jointly with other uses. This means that after the threat of 

flooding is over, flood control space can be filled to meet other authorized pwposes, such as irrigation and 

recreation. 
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BoR has established minimum flow and minimum reservoir pool operations at several Central Snake Project 

locations to provide for multipurpose fish and wildlife, recreation, and water quality benefits. These operations 
are outlined below: 

• Year-round minimum flows are maintained below Anderson Ranch Dam to sustain a renowned 
trout fishery and below Lucky Peak Dam through the City of Boise, · Idaho, in the winter to 

protect fish, wildlife, and water quality. Winter minimum flows are also provided below Cascade 
and Deadwood dams for fishery resources. 

• Minimum reservoir conservation pools of 300,000 acre-feet and 50,000 acre-feet are administered 

by BoR at Cascade and Deadwood reservoirs, respectively. These pools are provided to meet 
resident fisheries, wildlife, recreation, water quality, and endangered species (bald eagle) needs. 
To accommodate heavy summer recreational use, BoR also attempts to maintain a high pool 
elevation at Lucky Peak Reservoir between the Memorial and Labor Day holidays. 

• BoR has facilitated recent creation and operation of the Boise and Payette water bank programs. 
These programs allow temporary and voluntary consignments of both contracted and 
noncontracted water supplies to a water bank whereby it can be rented out for a variety of uses. 
During 1991 for instance, about 100,000 acre-feet were rented by Idaho Power Company to 

generate hydropower while improving flow conditions downstream in the Snake River for 
migrating anadromous fish. In 1992, 90,000 acre-feet accruing to BoR uncontracted space was 
made available through the water bank for a combination of hydropower generation and salmon 
flow augmentation. 

4.0 FUTURE ACTIONS AND LONG-TERM STUDIES IN 

THE REGION 

4.1 COLUMBIA AND SNAKE RIVERS INTERIM FLOW I MPROVEMENT 

MEASURES FOR SALMON SEIS 

The Corps is preparing this SEIS with BPA and BoR as cooperating agencies. The SEIS will address river 
system operations to benefit salmon over an interim period while long-term solutions are being evaluated. The 
NMFS Recovery Plan, the SCS, and the SOR address long-term improvement measures for salmon. 

4.2 SYSTEM CONFIGURATION STUDY 

The Columbia River SCS is a two-phase Corps study of structural alternatives in the Columbia River Basin to 

improve salmon migration conditions. The SCS responds to the NPPC's Phase II amendments, other regional 
ideas resulting from the Salmon Summit, and input from Corps and regional technical experts. The Phase I 
report is scheduled for completion in fall 1993. A status report was submitted to the NPPC in December 1992. 
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The study will be closely coordinated with the SOR (described below) since some changes proposed in the 

operation of the system will require structural changes to the projects, and vice versa. 

Alternatives to be examined under Phase I, a reconnaissance level screening of alternatives, include: (1) changes 

to existing facilities to improve passage and survival rates of juveniles and adults; (2) the possible addition of 

upstream water storage sites to be used for river flow and temperature modifications (the BoR is leading an 

interagency assessment of potential new dam sites); (3) annual drawdowns of four lower Snake and the John 

Day (lower Columbia) reservoirs to various levels during juvenile migration periods; ( 4) the addition of new 

facilities, upstream of Lower Granite Dam, to collect juveniles and divert them onto a barge or into a migratory 

canal or pipeline and move them below the lower Columbia-Snake dams; and (5) construction of a migratory 

canal along the river, or a floating or underwater pressurized pipeline (in conjunction with alternative No. 4). 

The Corps bas completed initial screening of approximately 20 alternative scenarios under (3) above pertaining 

to possible drawdowns of lower Snake projects (Lower Granite, Little Goose, Lower Monumental, and Ice 

Harbor). About half of the alternatives will be studied further under the Phase I of the SCS. These alternatives 

represent various levels of drawdowns of the lower Snake projects with or without turbine modification, at 

variable or constant pool levels. One alternative looks at operation of reservoirs at (as nearly as possible) 

natural river flow levels. Drawdowns of 2-month and 4 1h-month durations will be evaluated. 

A Technical Advisory Group (TAG) will assess the biological impacts and effectiveness of alternative measures 

being considered under Phase I of the SCS. The TAG includes representatives from the Corps and other 

Federal and State agencies, interest groups, and the biological community. 

The second phase of the SCS will further study the costs and design requirements of the alternatives determined 

to be the most promising by the region's review of Phase I study results. 

The results of the SCS, along with the SOR and the requirements of the NMFS Recovery Plan, will provide the 

basis for future Corps operation of projects in the coordinated Columbia River System. 

4.3 COLUMBIA RIVER SYSTEM OPERATION REVIEW 

The Columbia River SOR is a joint effort by the Corps, BPA, and the BoR to review multipurpose management 

of the Columbia River System and provide a strategy for system operation. Begun in 1990, it is a 

comprehensive, long-term study to review current system operations of Federal water resource projects on the 

Columbia River and its tributaries in view of present and future needs of all users. The study will provide a 

technical, social, economic, and environmental analysis of alternatives for operation of the Federal system of 

Columbia River water projects. The scope of the review includes 14 major Federal projects on the Columbia 

River and its tributaries. A final EIS for the SOR is expected to be completed in 1994. 

The SOR will also provide NEPA documentation to review and renew the Pacific Northwest Coordination 

Agreement (PNCA). 
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Work on the SOR is conducted by ten functional work groups and four analysis groups. The functional work 

groups evaluate the impacts of system operation alternatives under consideration for the particular functional 

area represented by each work group. For example, the anadromous fish work group evaluates the alternatives 

to determine impacts on anadromous fish, and the water quality work group focuses on water quality. 

Representation on each of the work groups includes staff from each of the three lead Federal agencies, in 

addition to the States, other Federal agencies, utility and other interest groups, the tribes, and the general 

public. 

The analysis groups examine the alternatives from a broader perspective. The River Operation Simulation 

Experts (ROSE) used computer models to determine flows and elevations for each of the 90 alternatives fo� 

further evaluation of impacts by the technical work groups. The Economics group will analyze direct and 

indirect economic impacts of the alternatives during full-scale analysis. The NEPA group guides preparation of 

the draft and final EIS to document all aspects of the review. The fourth group, PNCA Alternatives, is 

concerned with alternative forms of coordination for power. 

Out of 90 alternatives for operating the river system, the work groups and project managers have identified 6 

operating strategies to be considered for full-scale analysis and inclusion in the Draft EIS. Briefly, the system 

operations studies currently proposed for further analysis are: 

SOS 2: Current Operations 

Under this scenario, the operating strategy would be that selected as a result of this SEIS project. The John 

Day Reservoir would be drafted to near 262.5 feet (unless there are impacts to irrigation) and the lower Snake 

River projects would operate to within one foot of MOP during juvenile migration periods. Water budget flows 

from Dworshak, Brownlee, Arrow, and Grand Coulee would be as contained in the ROD for SEIS. 

SOS 5: Natural River Operation 

This alternative includes drawdown of the lower Snake River projects to near natural river levels (approximately 

100 feet). New open channel flow outlets would be constructed at each dam. Periods of drawdown being 

considered range from 2 months (April 16 to June 15) to 4 112 months (Apri1 15 to August 31)  (not including 

drafting and refill periods). 

SOS 6: Fixed Drawdown 

This alternative calls for drawdowns of the four lower Snake River projects to 33, 43, or 52 feet, below MOP 

for 2 or 4 112 months. This alternative also includes the option for drawdown of only the Lower Granite 

Project. 

SOS 3: Flow Augmentation 

This SOS represents an operation that attempts to maximize monthly flows to benefit anadromous fish 

migration. Realistic flow targets are established that vary with water condition. Flow targets with and without 

water from the upper Snake will be evaluated. 
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SOS 4: Stable Storage Operation 

Storage reservoirs would attempt to follow elevation targets to meet recreation, resident fish, and wildlife needs. 

Options which attempt to meet anadromous fish and sturgeon flow needs as well as storage requirements are 

also included. 

SOS 1 :  Pre-ESA Operations 

This alternative would reflect how the Columbia River System operates without all special requirements for fish 

and wildlife. One option removes water budget operations, spill agreements, and other fish measures. Another 

option represents operations as they existed from 1983 through the 1990 to 1991 operating year. 

10. National Marine Fisheries Service (NMFS) Recovery Plan 

This alternative would reflect the Recovery Plan to be adopted by NMFS under the ESA (a draft expected in 

summer 1993). One of the other nine candidate strategies may encompass the Recovery Plan and negate 

Alternative 10. 

4.4 RELATIONSHIP OF SOR AND SCS 

The SOR and the Corp's SCS are two comprehensive studies that examine the most promising long-term 

alternatives for operating and configuring the Columbia River System for multi-purpose functions. These two 

studies are closely coordinated by Corps participants to minimize duplication of effort and ensure consistency. 

Study activities are also coordinated with the Corps' current activities to improve existing systems. The overall 

objective of the combined SOR and SCS studies is to determine how the Columbia River System should be 

operated and configured to best serve competing needs of all users and ensure improved salmon survival. 

4.5 FEDERAL AGENCY PROGRAMS FOR ANADROMOUS FISH 

The region's rate-payers, through the BPA, provide the major source of funds to rebuild endangered and 

threatened salmon stocks as mitigation for past impacts. BPA and the Corps fund research, monitoring and 

evaluation, habitat improvement, new hatcheries, and many other regional activities aimed at reversing the 

decline in Columbia-Snake River salmon populations. BPA and the Corps work with regional fishery agencies, 

tribes, and other interest groups in deciding where to invest in fish and wildlife. 

4.6 FLOW AUGMENTATION FROM THE UPPER SNAKE BASIN 

In 1991 and 1992, the NPPC Fish and Wildlife Program was substantially amended to accelerate Snake River 

salmon recovery and conservation. The program amendments included a number of new measures, which 

addressed the perceived. need for improved fish migration flows. The Council's flow improvement program 

requested BoR and BPA to annually secure 427,000 acre-feet from the Snake River Basin above Brownlee 

Reservoir to help meet flow objectives through the lower Snake River reach below Idaho Power Company's 

Hells Canyon complex. The 427,000 acre-feet supply was meant to "backfill" Brownlee Reservoir in 
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coordination with Idaho Power Company's scheduled salmon flow augmentation releases from Brownlee. The 

upper Snake water was to be acquired from uncontracted reservoir space, water banks, and other available 

water marketing transactions. Under this program directive, BoR was requested to secure 258,500 acre-feet and 

BPA the remaining 168,500 acre-feet. 

There are, however, a number of factors that can constrain the ability to acquire and deliver water from the 

upper Snake River System for fish flow water in the quantity and timing identified under the NPPC's amended 

Fish and Wildlife Program. The following information is provided to explain these factors and to further 

expand on the challenges before BoR in the salmon recovery program. 

4.6.1 Project Authorization 

Project authorizations specify the purposes for which a project is to be constructed and operated. In the upper 

Snake River Basin, the primary beneficial use addressed in the authorizations was irrigation. Secondary 

beneficial uses, such as flood control, hydropower, fish and wildlife, and recreation, are also served to the 

extent that they do not adversely affect achievement of the primary beneficial purposes. The Interior 

Department Solicitor has frequently advised BoR that it may not modify operations outside of authorized limits 

without a clear expression of affirmative authority from Congress. Managing upper S�e reservoirs for lower 

Snake River flow augmentation is not presently a project authorized function. As such, it is considered a 

secondary purpose . 

4.6.2 Contractual Obligations 

Except for the irrigation space in Lucky Peak Reservoir in the Boise River drainage, the contracts for water 

from BoR's upper Snake reservoirs, are "spaceholder repayment contracts. "  This type of contract obligates the 

contract holder to pay BoR: (1) an annual construction charge repayable over a specified period, and (2) the 

annual cost incurred by BoR for operation and maintenance of facilities. In return, the contractor (or 

spaceholder) secures a contractual right to the use of a specified percent of the active storage capacity of the 

reservoir(s) for which it contracted. 

Under spaceholder contracts, the right to beneficially use water accruing to the storage space belongs to the 

spaceholder. Each year the spaceholder may use the water accumulated in its storage space, assign it to a rental 

pool for possible lease, and/or carry over into the next year any unused stored water. 

Inflow available for storage is generally proportioned on an equal basis among the spaceholders; however, 

different fill priorities apply in some cases. In .any year, the stored water accumulated by a spaceholder 

(carryover from the prior year plus current year storage accruals) cannot exceed his contract storage space. In 

effect, the spaceholders are the managers of their storage space. The spaceholder contracts do not have 

expiration dates. 

The disposition of the 1 12,000 acre-feet of irrigation storage in Lucky Peak Reservoir is accomplished under a 

"water service" contract. This allows irrigation water to be delivered similar to spaceholder repayment 
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contracts, except that the Lucky Peak contracts are subject to renewal starting in the year 2004. Lucky Peak 

contractors only pay for the water they use in a given year. 

The irrigation contractual realities at BoR storage facilities in the upper Snake basin make it necessary for the 

spaceholders to be willing participants in providing water for other purposes, either through consignment of 

stored water to a rental pool or through other market transactions. 

4.6.3 Rental Pool Regulations 

The construction of Palisades Dam and Reservoir in the 1950s precipitated the execution of a number of new 

and amendatory contracts providing for the integrated operation of BoR reservoirs in the upper Snake Basin. 

These were the first BoR contracts to provide for contractor rental of water accumulated in his or her storage 

space. 

There are three water rental organizations in Idaho: Water District No. 1 covers the upper Snake River Basin 

rental program above Lake Walcott; Water District No. 63 covers the Boise River storage system; and Water 

District No. 65 covers the Payette River drainage reservoirs. Rules and regulations governing the management 

of the rental pools are promulgated by the State Water Resources Board (Board). The Board has authority to 

appoint local committees to "market stored water between consenting owners and consenting renters under the 

rules and regulations adopted by the Board. The terms and conditions of rentals must be approved by the 

Director of the Idaho Department of Water Resources. 

Some rental pool rules limit the flexibility in using water rentals for flow augmentation purposes. For example, 

Boise and Payette rental pool regulations do not allow rentals for nonirrigation use until after July 15. Upper 

Snake River Basin rules restrict rentals for nonirrigation purposes until after June 1 and July 1 depending on 

consignment deadlines. These limitations restrict the opportunity to use the rental pools as a source for spring 

flow augmentation. Irrigation water needs have first priority call on the rental pools. Without overriding action 

by the Idaho Water Resources Board, water consigned to the rental pools, including BoR consignments of 

uncontracted storage, woul4 currently be available first to irrigation and secondly to other uses. Years of 

drought compound the challenges placed by this rule because consignments of water to the rental pools during . 

drought are minimal and lease requests are high. Both the Payette and the upper Snake rental pool rules contain 

a "last refill" rule, which stipulates that any storage space leased for out-of-basin uses, such as flow 

augmentation, will be the last space to fill the next year. In a series of 2 dry years or more, the very real 

possibility exists that any storage space used to provide water for flow augmentation 1 year would not yield 

water the next year because it would have the lowest priority for refill. 

4.6.4 State Water Statutes 

In the Reclamation Act of 1902 (Section 8), Congress directed BoR to plan, construct, and operate its water 

resources projects in accordance with State water rights policy and laws. Therefore, BoR project operations 

abide by the requirements of State-issued water rights, unless there is a specific countervailing Federal project 

purpose to be met. Thus, BoR's flexibility to supply water for salmon recovery purposes to this point has been 

dependent on flexibility in State water law to recognize and concur in such use. 
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The water rights held in conjunction with BoR's Idaho reservoirs do not expressly provide for use of stored 

water for flow augmentation purposes. 

Accordingly, as a precursor to securing and using storage water in its Idaho reservoirs for this purpose, BoR 

filed applications with the Director of the Idaho Department of Water Resources for modifications to its water 

rights, which would permit this use. 'This process was preempted with enactment of H.B. 796 by the Idaho 

Legislature in 1992, which temporarily set aside certain provisions of State law with regard to use of water 

from Idaho reservoirs out-of-state and for purposes inconsistent with the water rights under which such 

reservoirs store and release water. Under provisions of this law, water may be secured from Idaho reservoirs 

for flow augmentation purposes through December 31 ,  1994, provided that such actions are part of a 

comprehensive annual flow augmentation plan, and that water rentals are made through Idaho rental pools under 

applicable rental pool rules. 

4.6.5 Resident Fish and Wildlife Needs 

For several years, BoR has had an ongoing program of evaluating minimum pool and instream flow needs for 

residen:t fish and wildlife resources and, where possible, using uncontracted, unused, and inactive storage space 

to meet those needs. Uncontracted and contracted but unused space has been used to provide minimum 

conservation pools at Cascade, Deadwood, and Arrowrock reservoirs and to provide minimum instream flows 

below Deadwood, Lucky Peak, and Jackson Lake reservoirs. Inactive and dead storage has provided minimum 

conservation pools at Anderson Ranch, Lucky Peak, Owyhee, Palisades, Ririe, and Jackson Lake reservoirs . 

Release of uncontracted or inactive storage that currently provides minimum conservation pools or minimum 

instream flows for resident fish and wildlife could have significant adverse affects on these resources. Impacts 

to resident fish could range from flushing large numbers of fish out of the reservoir (at Deadwood and 

Palisades) to causing significant fish kills during winter from deteriorated water quality (oxygen depletion). In 

either case, resident fish populations at affected reservoirs would be substantially reduced, and even with 

mitigating measures, would require several years to recover to previous levels. If the release of uncontracted or 

inactive storage reduced BoR's ability to provide instream flows in affected streams, then impacts to resident 

fish populations in these streams would also be severe. 

Adverse impacts to water/wetland dependent wildlife from release of uncontracted and inactive storage could 

also be significant. Wetland habitat associated with the reservoirs could be lost or reduced, causing reductions 

in populations of dependent wildlife such as ducks, grebes, herons, and the endangered bald eagle. Inadequate 

instream flows could adversely impact the high value riparian zone of affected streams, thereby impacting a 

large variety of wildlife for breeding, feeding, and wintering habitat. 

4.6.6 Competing Endangered Species 

Augmentation flows for the lower Snake River may adversely impact at least one endangered species and five 

proposed endangered and threatened species. The bald eagle (Halieetus leucocephalus), a listed endangered 

species, nests in three primary areas in Idaho. The South Fork and Henry's Fork of the Snake River and the 
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North Fork of the Payette River (vicinity of Cascade Reservoir) and the South Fork of the Boise River (vicinity 

of Anderson Ranch) may be adversely affected by changes in water flow regimes through these areas. 

In its plan to use uncontracted and uncommitted storage space in Cascade Reservoir for flow augmentation, BoR 

finds competition between Endangered Species Act listed species-the bald eagle and Snake River stocks of 

spring/summer and fall chinook and sockeye salmon. Cascade Reservoir provides habitat for the bald eagle and 

the health of the lake and its resident fish population is an important consideration in the recovery plan for this 

endangered species. 

Maintaining a winter minimum pool of at least 300,000 acre-feet to avoid catastrophic fish kills and a depleted 

prey base is mandatory to avoiding a U.S. Fish and Wildlife Service jeopardy opinion on the eagle. This 

requires that BoR annually review Cascade Reservoir conditions with the U.S. Fish and Wildlife Service and 

NMFS to evaluate how best to use the 95,000 acre-feet of uncontracted space dedicated for protection of 

threatened and endangered species. 

Five snail species that have been proposed for listing occur in the upper Snake River and may be affected by 

efforts to change the flow regime through their habitat. Life-cycle and habitat requirements for the snail species 

are not fully known. Other listed species may depend on stream habitats in certain situations, but these have not 

been considered because their populations as a whole are not dependant upon streamflow. 

4.6.7 Channel Capacity and Water Travel Time Considerations 

River channel capacity, time of year, and weather conditions would play an important role in determining how 

much water could be physically passed downstream for salmon flow augmentation from upper Snake reservoirs. 

Mainstem Snake River channel capacity appears to be most restricted near Burley, Idaho. At flows above 

13,000 cubic feet per second (cfs), flood damages begin . . During the irrigation season (May to October) in this 

river reach, only about 3,000 cfs could be passed for flow augmentation because up to 10,000 cfs is sometimes 

needed to meet downstream irrigation diversion demands. On the Boise River, flooding is experienced above 

6,500 cfs flows below the City of Boise. Again, during the irrigation season (mid-April to mid-October), a 

lesser amount of flow could actually be devoted to flow augmentation due to local irrigation demands. During 

the nonirrigation season, the Payette River floods at Horseshoe Bend above 12,000 cfs, but can pass no more 

than 2,000 cfs through the lower river reach during farming season. Maintaining full channel flows during the 

irrigation season also could potentially cause damage to some in-river irrigation diversion works. 

Cold weather conditions in January and February typically cause ice to form on several sections of the mainstem 

Snake and tributaries. Ice jamming can result and natural ice dams are formed, causing floods to occur during 

the coldest winter weather. Releases from upper Snake River Basin reservoirs could therefore be constrained by 

severe icing conditions. 

Under the very best of water management, weather, and timing circumstances, it would appear that a maximum 

instantaneous inflow totaling about 3 1 ,000 cfs to Brownlee Reservoir could be provided for flow augmentation 

purposes. Given the complex nature of upper Snake Basin water management considerations, a more realistic 

expectation would probably be 5,000 to 10,000 cfs. It takes about 10 days travel time for water from Jackson 

Lake and Palisades Reservoir to reach Brownlee Reservoir (715 and 617 miles distance, respectively). 
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4.6.8 Flow Shaping From Brownlee Reservoir 

Idaho Power Company's Brownlee Dam is located on the Snake River at RM 285. As such, all water released 

from BoR upper Snake reservoir storage for flow augmentation purposes would either pass through, be 

reregulated, or stored for some time in Brownlee Reservoir. The ability to meet anadromous fish target flows 

in the lower Snake River would directly depend on the release regimes provided by Idaho Power from Brownlee 

Reservoir. In absence of a cooperative operating agreement providing for desirable "shaping" of flow release 

storage from Brownlee, the value of upstream storage for salmon migration would be highly problematic. Idaho 

Power is a key entity in the management, use and provision of salmon flow water from the upper Snake and the 

overall flow augmentation program must take into account its interests . 

ACOE/2-S-93/03829A C-17 



• 

• 

• 



• 

• 

• 

Appendix D 
Wddlife Biological 

Assessments 





• 

• 

• 

APPEN DIX D 

WILDLIFE BIOLOGICAL ASSESSM ENTS 

1 .0 INTRODUCTION 

1 .1 DESCRIPTION OF PROPOSED PROJECT 

The U.S. Army Corps of Engineers (Corps), in cooperation with the Bonneville Power Administration (BPA), 

and Bureau of Reclamation (BoR), is evaluating a proposal to improve flows on the lower Columbia and Snake 

rivers by modifying operations at 8 reservoirs on the lower and middle Columbia, lower Snake, and North Fork 

Clearwater rivers during spring and summer 1993 and the future. This proposed action, in turn, could have 

direct or indirect consequences on other areas of the Columbia River Basin. The purpose of this proposed 

action is to increase river velocities, either by lowering mainstem reservoirs or releasing additional flows from 

storage reservoirs, to assist juvenile salmon during migration from their spawning areas to the Pacific Ocean. 
Three species of wild Snake River salmon have been listed by NMFS as threatened or endangered under the 

Endangered Species Act (ESA). The river management agencies are proposing these actions as part of a 

regional recovery effort. 

Several water management actions are being considered for implementation in 1993 and subsequent years, as 

follows: 

1) Draw down all four lower Snake River reservoirs (Lower Granite, Little Goose, Lower Monumental, and 

Ice Harbor) to near minimum operating pool (MOP) from approximately April 1 to July 31;  

2) Operate John Day Reservoir at minimum irrigation pool (defined in this SEIS as elevation 267.5 to 265 

feet, depending on flow levels and irrigation demands) from April 1 to August 31 ;  

3) Increase flows on the lower Snake from Dworshak and Brownlee reservoirs and shift flood control space 

to Grand Coulee Dam; 

4) Increase flows on lower Columbia by modifying releases from Grand Coulee, Arrow and/or Libby; and 

5) Combinations of the above. 

Specific details on five alternatives under consideration are presented in Section 3.2 of the Interim Columbia and 

Snake Rivers Flow Improvement Measures. for Salmon Supplemental EIS (SEIS). The project area for these 

actions includes the 8 U.S. dam and reservoir projects identified above and their associated downstream reaches . 
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In addition, the cooperating agencies are investigating the possible indirect effects of these actions on the 

operation of Libby and Hungry Horse dams in Montana. Therefore, the- two Montana projects and the 

downstream reaches of the Kootenai and Flathead rivers are included in the scope of the analysis. 

There are four Federally listed threatened or endangered bird and mammal species occurring in the Oregon, 

Washington, Idaho, or Montana project areas that could potentially be adversely affected by the proposed 

actions. These species include the bald eagle (Haliaeetus leucocephalus), peregrine falcon (Falco peregrinus 

anatum), and grizzly bear (Ursus arctos). The bald eagle is Federally listed as threatened in Washington and 

Oregon and endangered in Idaho and Montana, and the American peregrine falcon is Federally listed as 

endangered throughout its range. The grizzly bear is Federally listed as threatened in Montana. The gray wolf 

is Federally listed as endangered in Oregon, Washington, Idaho, and Montana. All four of these species inhabit 

portions of the project area. 

1 .2 STUDY OBJECTIVES 

This Biological Assessment was prepared in compliance with Section 7 of the ESA of 1973. The purpose of 

this assessment was to evaluate whether the proposed actions are likely to affect any bald eagles, peregrine 

falcons, grizzly bears, or gray wolves that use the project area. Specific objectives were to: (1) describe overall 

use of the project area by bald eagles, peregrine falcons, and grizzly bears; (2) describe the habitat features 

important to these species; and (3) determine the effects the alternative actions might have on these species. 

2.0 M ETHODS 

The methods used to determine potential use of the project area by bald eagles, peregrine falcons,. and grizzly 

bears included a search of the existing literature and interviews with agency biologists. 

3.0 RESULTS AN D DISCUSSION 

3.1 BALD EAGLE 

Bald eagle reproduction throughout North America declined dramatically between 1947 and 1970 (Sprunt et al.,  

1973) largely due to intake of organochloride pesticides. By 1978, the bald eagle was Federally listed as an 

endangered species in the lower 48 states, excluding Oregon, Washington, Michigan, Minnesota, and 

Wisconsin, where it was considered threatened (FWS, 1986). Historically, bald eagles nested throughout most 

of the continent; however, bald eagle nesting is currently limited primarily to the Pacific Northwest, Alaska, 

Canada, the Great Lake states, Chesapeake Bay, Arizona, and Florida, although in 1990, bald eagles nested in 

all but 5 of the 50 states. The wintering range of bald eagles in the Pacific Northwest extends farther south 

than the breeding range.
· 
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3.1 .1 Habitat Requirements 

Foraging Habitat 

Bald eagles are opportunistic foragers throughout their range in North America; however, their predominant 

prey is fish (Hunt et al. ,  1992). Nesting eagles appear to depend on fish more than wintering eagles; however, 

waterfowl, upland game birds, and mammals also contribute to their diets. 

In northern California, Biosystems Analysis researchers (Pacific Gas and Electric Co., 1988) found that several 

pairs of eagles nested on reservoirs dominated by hatchery trout. Trout were taken alive and as carrion. 

Kokanee and other salmon species contribute significantly to eagle diets, generally as carrion, but also as 

spawners (see SEIS Section 4.4). Regardless of the species, much of the diet is composed of carrion, c;ither 

scavenged or stolen as freshly caught prey from osprey, heron, or gulls. 

Most of the fish species known to occur in northwestern lakes and rivers have been cited as prey items in one 

study or another. Often, the predominant prey species are those species most available as carrion. Some 

species are available generally only during certain stages of their life cycle (i.e. , spawning suckers, spawned or 

spawning salmon, and game fish as carrion during the fishing season). 

Bald eagles in the Pacific Northwest primarily consume fish, waterfowl, jack rabbits (Lepus spp.), and a variety 

of mammal carrion (Fielder, 1982; FWS, 1986; Stalmaster, 1987). On the lower Columbia River below 
. 

Bonneville Dam, fish are the most prevalent year-round prey; waterfowl are consumed primarily during the 

winter (Garrett et al. ,  1988). Mammal carrion (e.g. , big game and livestock) appear to be an important 

alternative winter food source in Washington (FWS, 1986). The primary fish species consumed by eagles on 

the lower Columbia River, in descending order of importan.ce. include the largescale sucker ( Catostomus 

macrocheilus), American shad (Alosa sapidissima), common carp (Cyprinus carpio), peamouth (Mylocheilus 

caurinus), salmon (Oncorhynchus spp.), and steelhead (0. myldss) (Garrett et al. ,  1988). Because of the way 

storage reservoirs are operated for power generation and flood control, waterfowl populations are limited 

throughout the year and probably are not significant food items on Lake Roosevelt, Lake Koocanusa, or Hungry 

Horse Reservoir, and limited riparian habitats around these reservoirs do not draw large populations of small 

mammals. Therefore, the major food items are fish, either freshly caught or as carrion. In Montana, 

approximately 60 percent of the bald eagle diet consists of fish, followed by birds (25 percent) and mammals 

(15 percent) (personal communication, D. Flath, Montana Department of Fisheries, Wildlife and Parks 

[MDFWP], August 31 ,  1992). This diet varies locally depending on the availability of prey. For example, at 

Hungry Horse Reservoir, the resident pair of nesting eagles appears to subsist primarily (77 percent of 30 

samples) on mountain whitefish (Prosopium williamsom) and the largescale sucker. In the surrounding Flathead 

Lake area, the largescale sucker and northern squawfish (Ptychocheilus oregonensis) are the main diet 

components (personal communication, D. Flath, MDFWP, August 3 1 ,  1992). At .Lake Koocanusa (the 

reservoir behind Libby Dam), kokanee (Oncorhynchus nerka) and, probably to a lesser extent, the largescale 

sucker and mountain whitefish are the predominant prey species. Coots (Fulica americana), mallards (Anas 
platyrhynchos), and chukars (Alectoris chuhzr) are also important food sources for bald eagles wintering on the 
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Columbia and Snake rivers (Fielder, 1982; personal communication, R. Taylor, Washington Department of 

Wildlife (WDW), July 23, 1991). 

Nest Habitat 

The nesting season for bald eagles generally extends from mid-February through August (Isaacs et al.,  1983). 

Availability of suitable nest and perch trees is critical to bald eagle populations (FWS, 1986). Bald eagle nest 

sites are invariably located near water (Stalmaster, 1987). In the Pacific Northwest, bald eagles typically nest in 

multi-layered, mostly coniferous stands containing old-growth trees that are located within 1 mile of large bodies 

of water (i.e. , lakes, reservoirs, large rivers, or coastal estuaries) with adequate food supplies (Anthony et al. , 

1982). Nest trees in the Pacific Northwest are primarily in ponderosa pine (Pinus ponderosa), mixed-conifer, 

Douglas-fir (Pseudotsuga menziesiz), and Sitka spruce (Picea sitchensis)lwestern hemlock (Tsuga heterophyUa) 

forest types (Anthony et al. , 1982). Species of trees used for nesting, however, vary among areas. On the 

lower Columbia River, nest trees are generally located in mixed-mature and old-growth Douglas-fir/western 

hemlock forests (Garrett et al. , 1988) although some nests occur in black cottonwoods (Populus trichocarpa) in 

riparian communities along large river systems (Anthony et al. ,  1982). In Idaho, nests are typically found in 

large cottonwoods (Populus spp.), ponderosa pines, and Douglas-firs (FWS, 1986). In Montana, eagles nest 

predominantly in ponderosa pines (55 percent of 375 nest trees since 1979); however, nests have been found in 

8 to 9 other large, riparian tree species (personal communication, D. Flath, MDFWP, August 31,  1992). 

Wintering Habitat 

Over 25 percent of the wintering bald eagles in the lower 48 states occur in the Pacific Northwest (FWS, 1986). 

Bald eagles winter in the Northwest from approximately November through March (personal communication, K. 

Steenhof, Boise District Bureau of Land Management [BLM], July 18, 1991). Bald eagles in the Pacific 

Northwest use a variety of trees for perching, depending largely on tree species availability and proximity to 

food sources (FWS, 1986). Important characteristics of diurnal perch sites for bald eagles in western 

Washington include: (1) height and morphological aspects of the perch tree; (2) proximity to water, feeding 

sites, and open regions; and (3) sighting distance from the perch (Stalmaster and Newman, 1979). Preferred 

trees typically provide an unobstructed view of the surrounding vegetation and are usually either snags or have 

relatively open foliage (Stalmaster and Newman, 1979). Bald eagles strongly prefer snags as daytime perches 

on the Nooksack River in northwestern Washington; bigleaf maple (Acer macrophyllum) and black cottonwood 

are the preferred deciduous trees, and Sitka spruce is the preferred coniferous tree (Stalmaster and Newman, 

1979). Eagles on the lower Columbia River have been observed perching primarily in Sitka spruce, black 

cottonwood, and Douglas-fir (Garrett et al., 1988). Including the Columbia River in eastern Washington, eagles 

primarily use ponderosa pines, snags, and cottonwoods for perching (Fielder and Starkey, 1986). In northern 

Idaho, bald eagles roost in western white pine (Pinus mollticola) and western larch (Larix occidentalis) (Lint, 

1975). In Montana, bald eagles roost in a variety of tree species but particularly ponderosa pine (personal 

communication, D. Flath, MDFWP, August 31,  1992). 
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Characteristics of communal winter roost sites differ considerably from those of diurnal perch sites (FWS, 

1986). Winter roost sites and diurnal perch sites are invariably located near concentrated food sources, such as 

anadromous fish runs or high concentrations of waterfowl, but roost sites tend to provide more protection from 

weather than diurnal perch sites (Hansen, 1977; Keister, 1981;  Keister and Anthony, 1983). Communal roosts 

in the Pacific Northwest tend to be located in uneven-aged forest stands with some degree of old-growth forest 

structure (Anthony et al. ,  1982). In western Washington, bald eagles prefer dense stands of live conifers (e.g. , 

Douglas-fir and western red cedar [Thuja pUcata]) for night roosting (Stalmaster and Newman, 1979; Anthony 

et al. , 1982). Conifers might provide a more thermally favorable microenvironment than dead or deciduous 

trees, which might explain their high use by wintering eagles. In eastern Washington, bald eagles have been 

observed roosting in mixed stands of Douglas-fir and ponderosa pine and in stands of black locusts (Robinia 

pseudoacacia) and black cottonwood (FWS, 1986). 

3.1 .2 Use of the Project Area 

Breeding 

Currently, 12 to 13 bald eagle breeding territories are associated with or are reasonably close to reservoirs in 

the project area (personal communication, K. McAllister, WDW, July 18, 1991 ;  D. Flath, MDWFP, August 

3 1 ,  1992). One bald eagle nest site is located on the lower Columbia River, in Washington, immediately above 

Bonneville Dam (personal communication, D. Anderson, WDW, July 18, 1991). In addition, five to six bald 

eagle territories are located on the shoreline of Lake Roosevelt (personal communication, K. McAllister, WDW, 

July 18, 1991). 

Nesting 

No bald eagle nest sites have been located on either the lower Snake or Clearwater rivers (personal 

communication, K. McAllister, WDW, July 18, 1991;  G. Stevens, Idaho Natural Heritage Program [INHP], 

July 18, 1991). Five bald eagle nest sites are currently located along Lake Koocanusa, including one territory 

near Libby Dam. An additional five nest sites occur in the surrounding Kootenai River Valley (personal 

communication, D. Flath, MDWFP, August 31 ,  1992). One pair of bald eagles nests along the shoreline of 

Hungry Horse Reservoir, while 15 nest sites are located along the surrounding Flathead River drainage from 

Columbia Falls south to the southern end of Flathead Lake (personal communication, D. Flath, MDWFP, 

August 31 ,  1992). 

Wintering 

Results of Washington mid-winter bald eagle surveys showed that approximately 150 to 200 eagles wintered on 

Lake Roosevelt, 25 wintered on the lower Columbia River, and 10 wintered on the lower Snake River (personal 

communication, R. Taylor, WDW, July 23, 1991). Oregon mid-winter 1991 counts showed 40 bald eagles 

wintering on Umatilla National Wildlife Refuge and 15 wintering elsewhere on the lower Columbia (letter from 

F. Isaacs, Oregon Eagle Foundation, November 23, 1991) . 
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Results of Idaho mid-winter bald eagle surveys from 1980 to 1991 showed that from 4. to 29 eagles wintered on 

Dworshak Reservoir; 19 eagles wintered in 1991 (personal communication, G. Stevens, INHP, July 18, 1991 ;  

K. Steenhof, BLM, July 18 ,  1991). Brownlee Reservoir is apparently an important wintering area for bald 

eagles, and approximately 150 eagles were counted in the winter of 1989 (personal communication, K. 

Steenhof, BLM, July 18, 1991). Brownlee Reservoir generally freezes during winter, so annual mid-winter 

counts for this reservoir vary widely. Approximately SO to 100 transient eagles annually use Kikomun Creek, a 

tributary to Lake Koocanusa, and spawning grounds for kokanee (personal communication, Don Skarr, 

MDFWP, September 2, 1992). 

3.1 .3 Project Effects 

Bald eagles inhabiting the project area could be affected by the proposed flow improvement measures on the 

lower Columbia, lower Snake, and North Fork Clearwater rivers if one or more of the following items were 

affected: 

• Food sources (primarily fish and waterfowl) during the nesting season (mid-February through August) on 

Lake Roosevelt, Lake Koocanusa, or Hungry Horse Reservoir; 

• Wintering food sources (primarily waterfowl and upland gamebirds; spawning kokanee are important in 

Montana) in the project area between November and April; and/or 

• Potential perching, roosting, or nesting trees in the project area (primarily cottonwoods and ponderosa pines). 

Temporarily lowering water levels at any of the project pools during spring and summer has the potential to 

both positively and adversely affect bald eagles using the Columbia, Snake, Clearwater, Flathead, and Kootenai 

or upper Columbia rivers. Bald eagles could benefit from lowered pools in the following ways: 

• More adult salmonids might eventually return to the project area for spawning, providing more potential food 

for bald eagles foraging along the Columbia, Snake, and Clearwater rivers (but not the Flathead and Kootenai 

rivers) in the future (see SEIS Section 4.2); 

• More fish might become stranded or concentrated in resultant shallow-water areas, temporarily increasing 

their availability to bald eagles (see SEIS Section 4.3). 

• More nesting waterfowl might become vulnerable to predation because of a loss of nesting and escape cover 

from temporary drought and/or an increase in distance between shoreline escape cover and the water's edge 

(see SEIS Section 4.4.5). 

Likewise, pool lowering associated with the proposed actions could adversely affect bald eagles using the 

Columbia, Snake, Clearwater, Flathead, and Kootenai rivers in the following ways: 
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• Overall numbers of resident fish might decline because of reduced shallow-water spawning habitat (see SEIS 

Section 4.3). 

• Overhead numbers of resident fish might decline because of reduced water retention times, increased 

entrainment of Kokanee and rainbow trout through Grand Coulee Dam, and increased drafting of Lake 

Roosevelt during May to June (see SEIS Section 4.3). 

• A decrease in waterfowl production might occur (see SEIS Section 4.4.5}, decreasing bald eagle foraging 

opportunities, especially for nesting birds but with a possible small effect for wintering eagles. 

• A decrease in waterfowl wintering in the project area might occur (see SEIS Section 4.4.5}, decreasing winter 

food sources for bald eagles. 

• A decrease (although slight) in upland gamebirds might occur (see SEIS Section 4.4. 7), decreasing bald eagle 

foraging opportunities. 

The extent to which these potential impacts might affect bald eagles would depend largely on the location, time 

of year, and duration and degree of pool lowering. Potential effects on bald eagles would be greatest where 

they are most concentrated and the degree of drawdown is relatively high or where nesting occurs, and least 

significant where eagles are uncommon and drawdown is minimal. In general, however, pool lowering will fall 
within normal ranges at areas where bald eagles nest, and lowering will not occur in fall and winter when 

wintering eagles are most concentrated (although there may be a carryover effect if local prey populations are 

reduced by spring and summer pool lowering). Also, because of their opportunistic diet habits, bald eagles 

appear to be more dependent on availability of prey biomass and diversity, particularly fish, than on any one 

species. For example, despite a decline in the preferred kokanee prey species in the Lake Flathead area in 

recent years, the number of nesting bald eagles has increased overall, and these birds now subsist primarily on 

the largescale sucker and squawfish (personal communication, D. Flath, MDFWP, August 31,  1992). 

Nesting 

Nesting bald eagles occur at Lake Roosevelt, Lake Koocanusa, and Hungry Horse Reservoir. Based on analysis 

of comparable actions on the 1992 OA/EIS, adverse impacts to eagles nesting at Lake Roosevelt change little 

from existing conditions, except in certain years when flow augmentation actions would occur. Resulting deep 

drafting of the reservoir during the spring may severely impact fish resources in the reservoir (see SEIS 

Section 4.3.6). Information on diets of breeding bald eagles at Lake Roosevelt is presently not available. 

However, if these birds are dependent on fish during the nesting season, nest failures may be expected during 

years of low fish availability. Fish may be lost from entrainment, net pen operation failures, and spawn 

destruction during the flood control and flow augmentation proposals. Long-term failures of fish production may 

eventually result in the reduction of nesting bald eagles at Lake Roosevelt. 

Adverse impacts to the 10 eagle pairs nesting at Lake Koocanusa and in the surrounding Kootenai Valley, and to 

one pair nesting at Hungry Horse Reservoir, are expected to be insignificant based on Alternatives 2, 4, and 5, 
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which are not anticipated to result in any significant changes to the existing aquatic environment. Effects on 

these nesting eagles from Alternative 3 will be related to the availability of kokanee, mountain whitefish, and 

largescale suckers, their predominant prey items at Lake Koocanusa and Hungry Horse Reservoir. Based on 

available data, Alternative 3 would result in a slight increase in fish prey, except kokanee. Kokanee numbers 

might be reduced if pool lowering impedes their ability to reach spawriing tributaries. However, the positive 

and adverse effects on fish will probably balance out in respect to eagles with no overall impacts. Although 

waterfowl are more abundant at Hungry Horse Reservoir, waterfowl (e.g. , American coot) comprised only 7 

percent of 30 prey remain samples collected at the nest site at Hungry Horse Reservoir (personal 

communication, D. Flath, MDFWP, August 31 ,  1992), so any reductions in waterfowl would probably have 

minimal effect on that nesting pair. No adverse impacts are expected on prey fish used by bald eagles in the 

Flathead Lake area, and the availability of largescale sucker and squawfish prey might actually be augmented by 

increased river flow in spawning areaS. 

Wintering 

Wintering eagles are concentrated where food sources are adequate: Lake Roosevelt, Brownlee and Dworshak 

reservoirs, and Umatilla NWR. The flow augmentation plan for the Columbia and Snake rivers could cause 

changes over the long term during the bald eagle wintering period (November to April) between the Lake 

Roosevelt and Dworshak Reservoir operational base condition and the condition with augmentation and/or flood 

control storage shifting. Therefore, there should be some impacts on local prey production, especially fish, 

that would carry over to the bald eagle wintering period. The drafting of John Day Reservoir also would be 

within the normal operating range for the project; therefore, there should not be increased impacts to waterfowl. 

Waterfowl do not appear to compose a substantial portion of the bald eagle diet in the Montana project areas, 
particularly at Lake Koocanusa or at Lake Roosevelt, since suitable waterfowl habitat is currently limited. Since 

the effects to upland gamebird populations are expected to be negligible or nonexistent with the proposed action, 

bald eagles, depending on upland prey during the winter, would not be adversely affected. Upland gamebirds 

move as larger groups during the bald eagle wintering period, using not only the reservoir but also the side 

canyons and draws for sources of water. 

Habitat Trees 

Provided erosion is not magnified by these flow augmentation alternatives, no adverse impacts to bald eagle 

perching, roosting, or nesting trees are expected. The flow augmentation contributed by Lake Roosevelt and 

Dworshak Reservoir would have negligible effect on the normal operational drawdowns of these two reservoirs 

and would not result in the desiccation of the existing trees. Similarly, the proposed action for John Day does 

not represent a marked change from normal reservoir elevations. On the lower Snake River, any sizeable trees 

used by bald eagles adjacent to the reservoir are snags or are located in the side draws and canyons, which 

would not be adversely affected by reservoir drawdown to MOP. Conifer trees used predominantly by bald 

eagles in the Montana project areas occur beyond the affected area and should not experience any adverse 

effects. 
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Summary 

The operation of John Day Reservoir within the normal spring operating range and the operation of the four 

lower Snake River reservoirs near MOP from April 1 to July 31 are not likely to adversely affect bald eagle 

food sources or habitat trees. The long-term production of offspring from waterfowl and fish is not expected to 

be adversely affected, given the minor departures from the normal operating patterns of these five reservoirs. 

If the proposed flow improvement measures indirectly change normal operation of the Hungry Horse and Lake 

Koocanusa reservoirs, it is conceivable that this might adversely affect long-term recruitment rates of kokanee, 

reducing availability of this preferred eagle prey. However, reduction of kokanee would probably be offset by 

increases in other prey sources (whitefish, suckers, etc.) and the foraging behavior of bald eagles. The greatest 

impacts may occur at Lake Roosevelt where flow augmentation proposals would probably further reduce an 

already impacted resident fishery possibly resulting in bald eagle nesting failures. Therefore, although a more 

detailed assessment of the potential effects on bald eagles is not possible at this time, based on existing 

information, the proposed flow options are not likely to adversely affect bald eagle use of the project reservoirs, 

except at Lake Roosevelt under certain flow augmentation conditions. 

3.2 PEREGRINE fALCON 

Peregrine falcon populations began experiencing large declines following World War II because of 

contamination from chlorinated hydrocarbon pesticides and a loss of nesting habitat (Pacific Coast American 

Peregrine Falcon Recovery Team, 1982). In 1973, the peregrine falcon was Federally listed as an endangered 

species. Since 1973, peregrine falcon populations have gradually increased primarily because of protection and 

recovery efforts. Increases in the number of sightings and reoccupation of historical nest sites have recently 

occurred in Washington, southern Oregon, and northern California (Pacific Coast American Peregrine Falcon 

Recovery Team, 1982). 

3.2.1 Habitat Requirements 

Foraging Habitat 

Peregrines feed almost exclusively on avian prey captured in flight, including ducks, upland game birds, 

shorebirds, and small perching birds (Bent, 1961). Peregrines have also been known to feed occasionally on 

mammals (e.g., hares, squirrels, and mice), fish, and insects. However, rock doves (Columba livia), mourning 

doves (Zenaida macroura), and band-tailed pigeons (C. fasciata) are preferred prey, especially late in the 

nesting season (Hunt, 1979; Weinstein, 1979). In Washington, shorebirds and waterfowl compose the majority 

of the peregrine diet at Grays Harbor (central Washington coast) and Skagit Flats (northern Puget Sound) 

(Pacific Coast American Peregrine Falcon Recovery Team, 1982). Overwintering and migrating peregrines in 

the project area probably feed on abundant concentrations of waterfowl, shorebirds in delta mudflats along the 

Columbia River and wetlands _along tributaries leading into the Columbia, starlings, rock doves, and a variety of 

songbirds . 
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Nesting Habitat 

Peregrine falcons almost always nest on ledges located on sheer cliffs greater than 150 feet high that are close to 

water (Pacific Coast American Peregrine Falcon Recovery Team, 1982). Nest sites have been documented on 

cliffs from near sea level to over 1 1 ,000 feet, in virtually every habitat but desert (Pacific Coast American 

Peregrine Falcon Recovery Team, 1982). Most peregrine nest sites in the west occur below timberline in areas 

with adequate prey resources (Bond, 1946). The majority of peregrine nests in the southwestern Rocky 

Mountains are located within 1 mile of a stream or river, areas often associated with lowlands providing 

abundant birds and open areas to hunt (Call, 1978). In Oregon, historical nest sites occur in the coastal and 

western parts of the state, the Columbia RiveJ:, the Cascade mountains, and eastern Oregon (Renny and Nelson, 

1981). 

Wintering Habitat 

Little information is available regarding habitat requirements of peregrines wintering along the Pacific Coast 

(Pacific Coast American Peregrine Falcon Recovery Team, 1982). In Washington, wintering areas most 

commonly used by peregrines include intertidal mudflats and estuaries of the Skagit Flats, Grays Harbor, and 

Willapa Bay (southern Washington coast). Migrant peregrine falcons are occasionally detected at Flathead 

Lake, where waterfowl are abundant (personal communication, D. Flath, MDFWP, August 3 1 ,  1992). The 

valley area surrounding Flathead Lake might also receive use by wintering falcons that may periodically use 

• 

Flathead Lake or Hungry Horse Reservoir, although no wintering falcons have been identified recently (personal 

• communication, D. Flath, MDFWP, August 31 ,  1992). 

3.2.2 Use of Project Area 

The only documented use in or near the project area by nesting peregrine falcons is on the lower Columbia 

River. One pair of peregrines nests approximately 5 miles downstream of Bonneville Dam; 4 pairs nest 

between Bonneville and The Dalles Pools; and 1 pair nests immediately above The Dalles Dam (personal 

communication, K. McAllister, WOW, January 3, 1992). An additional nest site, last active in 1976, is located 
7 miles south of Hungry Horse Reservoir and might still be suitable for future reoccupancy. 

Peregrine falcons might occasionally use portions of the project area during migration. Sporadic sightings of 

migrating peregrines have occurred throughout eastern Washington; however, most peregrine sightings are 

associated with coastal areas (personal communication, K. McAllister, WOW, July 24, 1991). 

3.2.3 Project Effects 

The proposed actions are not likely to adversely affect peregrine falcons because the peregrine falcon only uses 

the project area sporadically during migration. Because no operating changes are proposed for Bonneville or 

The Dalles, all of these sites are located beyond the areas that would be affected by the proposed action. 
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3.3 GRIZZLY BEAR 

The grizzly bear once ranged throughout most of western United States south into central Mexico (FWS, 1982). 

However, between 1800 and 197S the �pulation of grizzly bears declined from more than 100,000 to less than 

1 ,000 (FWS, 1982). Current population estimates range between 600 and 900 bears for the lower 48 states 

(Servheen, 198S), most reside in Montana. Approximately 440 to 680 bears are estimated to inhabit the 8,900-

square-mile Northern Continental Divide Grizzly Bear Ecosystem (Martinka, 1974; Servheen, 198S), which lies 

along the eas� edge of the Rocky Mountains in northern Montana and contains the Kootenai and Flathead 

River drainages. An estimated 1SO to 180 of these bears inhabit Flathead National Forest lands within the 

drainage encompassing the 3 forks of the Flathead River (U.S. Forest Service, 1983), and the South Fork of the 

Flathead River supports one of the highest densities of grizzly bears in Montana (Jonlcel, 1982). A significant 

but unknown number of grizzly bears occupy the Cabinet!Yaak Grizzly Bear Ecosystem in western Montana. 

Both ecosystems are within or adjacent to the Montana portion of the project area. 

3.3.1 Habitat Requirements 

Human-caused death rates exceeding the grizzly bears' ability to reproduce has been a more critical factor in the 

species' decline than habitat loss (Craighead and Mitchell,  1982). Grizzly bears generally survive only where 

spacious, rugged physiography or inaccessibility has insulated them from excessive human-caused mortality. 

Within their range, grizzly bears use a wide variety of habitats to survive. Key habitat types are alpine 

meadows, snowslides, fire-caused early seral stages, dry forb grasslands, ridgetop glades, and forest types with 

an abundance of food plants, especially huckleberry (Vacdnium spp.) (Craighead et al. , 1982). The higher 

elevation alpine and subalpine zones are most important during the summer and fall. 

Foraging 

Between SO and 60 percent of the grizzly bear diet is thought to be animals, suggesting that this species prefers 

high-protein animal food but also readily eats plants when animals are unavailable (Craighead and Mitchell, 

1982). Grizzly bears feed on emerging grasses and forbs and malnutritioned or winterkilled big game during 

the spring; grasses, forbs, berries, elk calves, and rodents during the summer; and pine nuts before hibernation 

(Craighead and Mitchell, 1982). No information on grizzly bear use of kokanee or trout in the lower 48 states 

was found in the literature. 

Territory 

The grizzly bear has omnivorous food habits, complex social interactions, and aggressive behavior. All 

behaviors require extensive movement throughout a wide range of habitats. Home ranges are among the largest 

of any mammal, especially for adult males. One male in the Yellowstone ecosystem ranged over a 2,600-

square-mile area (Craighead and Mitchell, 1982). Females generally range in areas between SO and 250 square 

miles (Craighead and Mitchell, 1982) . 
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3.3.2 Use of Project Area 

Hungry Horse Reservoir lies within an area supporting one of the highest densities of Fzzly bears in Montana. 

Jonkel (1982) estimated a density of 1 bear per 10 square miles for an area that includes the South Fork of the 

Flathead River drainage. Lake Koocanusa lies between the Cabinet!Y aak and Northern Continental Divide 

grizzly bear ecosystems. Historically, grizzly bears occurred in the Kootenai River Valley, but recent reports 

from this region could not be found (BPA, 1984). 

3.3.3 Project Effects 

The project is not likely to adversely affect the Montana grizzly bear population because they: (1) do not 

depend on the fish or waterfowl species, which might be affected by changes to the annual drawdown patterns 

of Lake Koocanusa and Hungry Horse Reservoirs, for food; (2) occur infrequently at Lake Koocanusa or 

downstream of Hungry Horse Reservoir, and (3) would probably be inhabiting the higher elevation alpine and 

subalpine zones when reservoir elevations might be changed. 

3.4 GRAY WOLF 

The gray wolf once inhabited all of the conterminous U.S. , Canada, and Alaska except the southeastern coastal 

plain where it was rej>laced by the red wolf (Canis rufus) (Paradiso and Nowak, 1982). Seton (1925) estimated 

that the primeval continent-wide population was about 2 million. The introduction of strychnine in the 1880s 

almost resulted in a virtual extinction of the gray wolf in the conterminous U.S. by 1930 (Peterson, 1986). 

With the ban of the use of poison in the 1960s, gray wolves have shown modest recoveries in some areas, 

especially Alaska and Minnesota. An estimated 1,000 to 2,000 wolves currently inhabit Minnesota (Mech, 

1977; Peterson, 1986). 

In recent years, gray wolves have been reported from or killed in Idaho, Oregon, Washington, North Dakota, 

South Dakota, Arizona, New Mexico, and Texas (Paradiso and Nowak, 1982). They have apparently been 

recolonizing the North Fork of the Flathead River and Wigwam River drainages of northwestern Montana where 

researchers have recently estimated that 34 wolves live in three packs (Ream et al. ,  · 1990). In Idaho, an 

· estimated 10 to 15 single wolves have recently moved in from surrounding areas such as Canada and Montana 

(telephone conversation, B. Zoellich, FWS, Boise, Idaho, September 30, 1992). 

3.4.1 Habitat Requirements 

Gray wolves are apparently not limited to any particular habitat and historically had the greatest range of any 

living wild animal (Paradiso and Nowak, 1982). Their present distribution is confined largely to areas with 

suitable prey populations where human interaction is limited. In the U.S. , most wolves live within or near 

national parks or designated wilderness areas. 
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Forage 

In general, gray wolves prey on large ungulates such as deer, elk, moose, mountain sheep, and caribou 

(Nowak, 1991). The major prey items in Montana are white-tailed deer, elk, moose, and mule deer (Ream et 

al. ,  1989). Smaller prey, such as beavers (Castor canadensis) and snowshoe hares (Lepus townsendiz), 

contribute a significant portion of the diet of some populations (Nowak, 1991; Paradiso and Nowak, 1982). 

Territory 

Home ranges of wolf packs vary greatly depending on the characteristics of the local habitat and prey densities. 

In Minnesota, pack home ranges vary between 20 to 217 square miles (Fritts and Mech, 1981), while in Alberta 

summer home ranges are 76 to 244 square miles (Fuller and Keith, 1980). Packs can remain stable up to 10 

years (Mech, 1979). 

Individual wolves sighted well outside the range of existing packs are usually dispersing subadults that have 

been excluded from packs. Dispersing wolves have been known to emigrate 13 to 217 miles (Fritts and Mech, 

1981) with known records of 554 and 458 miles (Fritts, 1983; Ballard et al. ,  1983). Records from Washington, 

Idaho, and Oregon might represent dispersing individuals that have traveled for several hundred· miles. 

3.4.2 Use of the Project Area 

Three packs of approximately 34 animals are known to occur in the North Fork of the Flathead River and 

Wigwam River drainages (Ream et al. ,  1990). Unconfirmed sightings of wolves have occurred recently near 

Dworshak Reservoir (telephone conversation, B. Zoellich, FWS, Boise, Idaho, September 30, 1992). A single 
radi<K<>llared wolf moved from Glacier National Park in January 1992 to Kelly Creek in Idaho approximately 

30 miles east of Dworshak (telephone conversation, B. Zoellich, FWS, Boise, Idaho, September 30, 1992). An 

unconfirmed sighting of a single wolf was made at the southern end of Lake Roosevelt in September 1991 

(telephone conversation, Karen Taylor Goodrich, Coulee Dam National Recreation Area, Coulee Dam, 

Washington, October 1, 1992). 

3.4.3 Project Effects 

No information was found in the literature that showed that the northwestern Montana wolf packs ranged to the 

shorelines of Lake Koocanusa and Hungry Horse Reservoir. Furthermore, Montana wolves feed primarily on 

big game species, which would not be adversely affected by project actions in Montana. Wolf occurrences at 

Lake Roosevelt and Dworshak are unconfirmed, with possible sightings sparse and sporadic. If wolves do 

occur in these areas, they are probably dispersing individuals preying on medium and large game not adversely 

affected by project actions. Consequently, the proposed actions are not likely to adversely effect wolves in the 

project area . 

ACOE/02-l l-93/03830A 

D-13 



• 

• 

• 



• 

• 

• 

4.0 REFERENCES 

-- --- --------------

Anthony, R.G., R.L. Knight, G.t. Allen, B.R. McClelland, and J.I. Hodges. 1982. Habitat Use by Nesting 

and Roosting Bald Eagles in the Pacific Northwest. Transactions of the 47th North American Wildlife and 
Natural Resources Conference 47:332-342. 

Ballard, W.B., R. Farnell, and R.O. Stephenson. 1983. Long distance movement by gray wolves, Canis 

lupus. Can. Field-Nat. 97:333. 

Bent, A.C. 1961.  Life Histories of North American Birds of Prey, Part 2. Dover Publications, Inc. New 
York. 

Bond, R.M. 1946. The peregrine population of western north America. Condor 48: 101-1 16. 

BPA (Bonneville Power Administration). 1984. Wildlife Impact Assessments and Mitigation Summary, 

Montana Hydroelectric Projects, Volume 1-Libby Dam. Portland, Oregon. 91 pp. 

Call, M.W. 1978. Nesting Habitats and Surveying Techniques for Common Western Raptors. U.S. 

Department of the Interior, Bureau of Land Management Technical Note TN-3 16. Denver, Colorado. 1 15 

pp . 

Craighead, J.J., and J.A. Mitchell. 1982. The grizzly bear. In: Wild Mammals of North America: Biology, 
Management and Economics. The John Hopkins University Press, Baltimore, Maryland. 

Craighead, J.J. , J.S. Sumner, and G.B. Scaggs. 1982. A definitive system for analysis of grizzly bear habitat 
and other wilderness resources. Wildlife - Wildlands Institute Monograph No. 1 . ,  University of Montana, 

Missoula. 279 pp. 

Fielder, P.C. , and R.G. Starkey. 1986. Bald eagle perch-sites in eastern Washington. Northwest Science 

60: 186-188. 

Fielder, P.C. 1982. Food habits of bald eagles along the Mid-Columbia River, Washington. Murrelet 
63:46-50. 

Fritts. S.H. 1983. Record dispersal by a wolf from Minnesota. J. Mamm 64: 166-167. 

Fritts, S.H. and L.D. Mech. 1981.  Dynamics, movements, and feeding ecology of a newly protected wolf 
population in northwestern Minnesota. Wildlife Monograph 80: 1-79. 

Fuller, T.K. and L.B. Keith. 1980. Wolf Population dynamics and prey relationships in northeastern Alberta. 

Journal of Wildlife Management 44:583-602 . 

ACOE/02-ll-93/03830A 

D-14 



FWS (U.S. Fish and Wildlife Service). 1986. Recovery Plan for the Pacific Bald Eagle. U.S. Fish and 

• Wildlife Service. Portland, Oregon. 160 pp. 

FWS. 1982. Grizzly Bear Recovery Plan. Washington, D.C. 

Garrett, M. , R.G. Anthony, J.W. Watson, and K. McGarigal. 1988. Ecology of Bald Eagles on the Lower 

Columbia River. Oregon Cooperative Wildlife Research Unit. Department of Fisheries and Wildlife, Oregon 

State University. Corvallis, Oregon. 189 pp. 

Hansen, A.J. 1977. Populations Dynamics and Night Roost Requirements of Bald Eagles Wintering in the 

Nooksack River Valley, Washington. Problem Scr. Huxley College of Environmental Studies, Western 

Washington University. Bellingham, Washington. 3 1  pp. 

Henny, C.J. , and M.W. Nelson. 1981.  Decline and present status of breeding peregrine falco.ns in Oregon. 

Murrelet 62:43-53. 

Hunt, H.E. 1979. Behavioral Patterns of Breeding Peregrine Falcons. Unpublished. Humboldt State 

University. Arcata, California. 51 pp. 

Hunt, W.G. , D.E. Driscoll, E.W. Bianchi, and R.E. Jackman. 1992. Ecology of Bald Eagles in Arizona. 

Part A: Population Overview. Report to U.S. Bureau of Reclamation, Contract 6-Cs-3�70. BioSystems 

Analysis, Inc. , Santa Cruz, CA. 

Isaacs, F.B. , R.G. Anthony, and R.J. Anderson. 1983. Distribution and productivity of nesting bald eagles in 

Oregon, 1978-1981. Murrelet 64:33-38. 

Jonkel, C. 1982. Five Year Summary Report, Border Grizzly Project. Special Report No. 60. University of 

Montana, Missoula. 277 pp. 

Keister, G.P. 1981.  Characteristics of Winter Roosts and Populations of Bald eagles in the Klamath Basin. 

M.S. Thesis. Oregon State University. Corvalis, Oregon. 82 pp. 

Keister, G .P., and R.G. Anthony. 1983. Characteristics of bald eagle communal roosts in the Klamath Basin, 

Oregon and California. Journal of Wildlife Management 47: 1072-1079. 

Lint, J.B. 1975. The Bald Eagles of Wolf Lodge Bay. U.S. Department of the Interior and Bureau of Land 

Management. Coeur d'Alene, Idaho. 15 pp. 

Martinka, C.J. 1974. Population characteristics of grizzly bears in Glacier National Park. Journal of 

Mammalogy 55:21-29. 

Mech, L.D. 1977. A recovery plan for the eastern timber wolf. Natl. Parks and Conserv. 50: 17-21. 

Mech, L.D. 1979. Why some deer are safe from wolves. Nat. Hist. 88(1):70-77. 

ACOE/02-l l-93/03830A 

D-15 

• 

• 



• 

• 

• 

Nowak, R.M. 1991 .  Walker's Mammals of the World, Fifth Edition, Volume IT. The Johns Hopkins 

University Press, Baltimore, Maryland. 

Pacific Coast American Peregrine Falcon Recovery Team. 1982. Pacific Coast Recovery Plan for the 

American Peregrine Falcon (Falco peregrinus anatum). 86 pp. 

Pacific Gas and Electric Co. 1988. Compatibility of bald eagles with PG&E facilities and operations. 

Prepared for the Pacific Gas and Electric Company by BioSystems Analysis, Inc. 

Paradiso, J.L. and R.M. Nowak. 1982. Wolves (Canis lupus and allies). In: Wild Mammals of North 

America: Biology, Management, and Economics. J.A. Chapman and G.A. Feldhamer (eds). The Johns 

Hopkins University Press, Baltimore, Maryland. pp 460-474. 

Peterson, R.O. 1986. Gray wolf. In: Audubon Wildlife Report, 1986. The National Audubon Society, New 

York, New York. pp. 951-967. 

Ream, R.R. , D.H. Pletscher, D.K. Boyd, and M.W. Fairchild. 1990. Population Dynamics and Movements 

of Recolonizing Wolves in the Glacier National park Area. Annual Report, 1 October 1989 - 3 1 August 

1990. School of Forestry, University of Montana, Missoula. 28 pp. 

Ream, R.R. , D.H. Pletscher, M.W. Fairchild, and D.K. Boyd. 1989. Population Dynamics and movements of 

Recolonizing Wolves in glacier National Park Area. Annual Report, 1 October 1988 - 3 1 August 1989 . 
School of Forestry, University of Montana, Missoula. 2S pp. 

Servheen, C. 1985. The Grizzly Bear. Pages 400-415 In: R.L. Di Silvestro (e,i.), The Audubon Wtldlife 

Report 1985. The National Audubon Society, New York. 

Seton, E.T. 1925. Lives of Game Animals. Vol. 1 ,  Part 1 .  Charles T. Branford, Boston. 

Sprunt, A. , IV, W.B. Robertson, Jr. , S. Postupalsky, R.J. Hensel, C.E. Knoder, and F. J. Ligas. 1973. 

Comparative Productivity of Six Bald Eagle Populations. Transactions of the North American Wildlife and 

Natural Resources Conference 38:96-105. 

Stalmaster, M.V. 1987. The Bald Eagle. Universe Books. New York. 

Stalmaster, M.V. , and J.R. Newman. 1979. Perch-site preferences of wintering bald eagles in northwest 

Washington. Journal of Wildlife Management 43:221-224. 

Weinstein, M.N. 1979. Report on the 1979 Monitoring Program of the American Peregrine Falcon in the Dry 

Creek Critical Habitat Zone. Unpublished Report, U.S. Department of the Interior. 37 pp. 

U.S. Forest Service. 1983. Flathead National Forest. Draft Environmental Impact Statement. U.S. Forest, 

Services, Kalispell, Montana . 

ACOE/02-l l-93/03830A 

D-16 



---------------;-- - - - ------- --

• 

• 

• 



• 

• 

• 

Appendix E 
Bonneville Pourer 

� ation CRiSP and 
SLCM Input Para10eters 





• 

• 

• 

Input Parameters for the Modeling of Upper Snake River Wild Chinook 
Salmon with The Stochastic Life-Cycle Model (SLCM) 

January 15, 1993 

Timothy R. Fisher 
Bonneville Power Administration 

Portland OR 

Danny C. Lee 
USFS Intermountain Fisheries Research Center 

Boise ID 

and 

Jeffrey B. Hyman 
Resources for the Future 

Washington DC 



• 

• 

• 



• 

• 

• 

SLCM Parameter Documentation 01/15/93 

TABLE OF CONTENTS 

SCENARIOS . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . . . . . . . . . . . . .... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . .. 2 
· 

Baseline Conditions Case . . . . .. . • . . . . . • . . . . • . . • . . . . • • . • . • . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . • • . • • . • . . . . • . . . . • • . . . . . . . . . . . . • . . . . . .  2 
1993 Proposed Actions Case . . . . . . . • . . . . . . . . . . . . . . • . . . . . . . . . . . • . . . . . • . . . . . . . . . . . . . . . . . . . . • . . . . . . . . • • . . . • • • . . . . . . . . . . . • . . . . . . . .  2 

Downsaeam SUIVival . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . . .  ; ........................... 2 
Upstream SUIVival . . . . . . . . . . . . . . . . . . . . . . .. . . ... . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . .. 2 
:Harvest . . •  _ • . . . . . . . . . . . . . . . . . . . . . . • • . . . . . . • . • • . . • . . . • . . . . . . . . . . . . . . . . . . . . . . . • • . . . . . . • .•••.•....••••••• . . . . . . • . . . . . . . . . . . .  2 
IIabitat . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . ......... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .......... . . . . . . . . . . . . . . . . . . . . .  3 

1993 and Future �ctions Case . • . . . . . . . . . . • .  • ..••••..••. . . . . . . . . . . .• • . . . . • . . . . . . • . • • . . . . . •••...•.•.•.•.•• . . . • . . . .. . • . • • • . • . • . . .  3 
Downstream SUIVival ...........•................................................................................... 3 
Upstream SUIVival . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . . . . . . ... . . . . . . . . . . . .  3 
:Harvest . • • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • . . . . . . . . • . . . . . . . . . . . . . • . . . . . . • . . . . . • . . . . . . . • •.•.•.••.••...•••. . . • . • . . . . . . . • . . . . . .  3 
llabitat ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...... . . . . . . . . . . . . . . . . . .. 3 

. . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . .. . . . . . . . . . . . . .. . . . . . . . .  9 
CALffiRATION PROCEDURE . .. . . . . . . . . ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  10 
P ARA11ETER FILES . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . . .. . . .. . . . . . . . . . . . . . . . . . . . .. . . . . . .  1 1  

Spring Chinook. . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .•.. . . . . . . .  1 1  
Baseline Conditions Case . . . . . . . . .•••.•...•. . . . . . . . . . . . • . . ..••... . . . . . . . . . . . . . ..••...•.••...•. . • . . . . • . • • • • . . • . . . . .  1 1  

Calibration . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . .. . . . . . . . . . . . . . . ... . . . . . . . . . .  1 1  
Natural Production Parameters . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... .  1 1  
llatchery Parameters . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . . . . . . . . . . . . . .. . . . . . . . . . . .. . . . . .  14 
Passage Parameters . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .... . . ... . . ... . . . . . . . . . . . . . . . . . . . . . . .. . 14 
Adult Recovery Parameters . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . .  14 

1993 Proposed Actions Case .•••.•.•..•....• . . . . . . . . . • . . . . . . . . . . • . . . . . . . • . . . . . . • . . • • . . • •• . . . . . . . . . . . . . . . . . . . . . . . .  14 
1993 and Future Actions Case . . • . • . . . . . . . . • . . . . • . . . • . . . . . . . • . . • . . . . . . . . . . .••.••.•.••• . • . . . . . . . . . • . • . . . . . . . . . . . .  15 

Summer Chinook . . . . . . . . . . . . . . . . . . . . . . . . ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. ... . .. 19 
Baseline Conditions Case ...•••.....•••••....••. . . . . . • • . • • . . . . . . . . . . • . . . . . • . .•.•••••••..••• • . . . . . . . . . . . . . • . . . • . . . .  19 

Calibration . . . .... . . . . . . . . . . . . .. .... . . . . . . . . . . . . .. . .. . . . . . . . . . .. . . . . . . . .. . . . . . . ... . .. . . . . . . . . . . . . . . . . . . . . . . .  19 
Natural Production Parameters . . . . . . . . . . . . . . . ... ... . . . . . . . .. . . . . . . . . . . ... . . . . . . . . .. . . . .. . ... . . . . .  19 
llatchery Parameters . . . . . . .... . . . . ... . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . ... . . . . . . . . . . . . . . . . . . . . . . . . . .  20 
Passage Parameters . . . . . . ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21  
Adult Recovery Parameters . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . .. . . . . ..... . . . . . . . . . . .  21  

1993 Proposed Actions Case . . . . . . • . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . • . . . . . . . . .• • . • . . . . • . . . . . • . . . . . . . . . . . • . . . . . . . . . .  21 
1�3 and Future Actions Case . . . . . • . . . . . . . . • . . . . . . . . • . . . . . . . . . . . . • . . . . . . . . . . . . . . • . . . . . • • • . . . . . . . . . . . • • . . . . . . . . .  21 

Fall Chinook . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . .. . . . . .. .. . . . . . . . . . . . . .  22 
Baseline Conditions Case .•. · . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  22 

Calibration . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . . . . . . . . . . . . . . . . . . . .. . .  22 
Natural Production Parameters . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  22 
llatchery Parameters . . . . . . . . . ... . . . . . . . . . . . .. . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . .  24 
Passage Parameters . . . . . ... . . . . . . . ... . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  25 
Adult Recovery Parameters ... .. . . . . . . . . . . . ... . . . ... . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . .  25 

1993 Proposed Actions Case . . . . . . • • . • . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . • . . . . . . . . . . . . . . . . . . . . • . . . . .  25 
1993 and Future Actions Case . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..... . . . . . . . . . . . . . . ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  25 

LITERATURE CITED . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . .. ... . . . . . . . .. . . . . . ... . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . .  28 

This document describes how Dr. Danny Lee (USFS), Jeff Hymari (RFF) and Tim Fisher (BPA) arrived at 
the baseline parameter values of the Stochastic Life-Cycle Model (SLCM). The document also identifies changes 
in parameters resulting from management actions analyzed by BPA for the 1993 Supplemental Environmental 
Impact Statement ( 1993 SEIS) in the fall of 1992. SLCM 6. 1 has various input files which define the parameters 
used in the model: the run file, the parameter files (adult, juvenile, and passage), and the calibration file. The run 
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file is used to control general model parameters and call input files. The parameter files are headed by a stock 
identifier, so that a set of files can be created for each stock one wishes to model The calibration file contains the 
initial values of all the state variables (i.e. spawners, smolts, etc.) as calculated by the calibration procedure. For 
complete documentation of SLCM see Lee 1992. BPA has defined the stocks modeled for the Biological 
Assessment as upper Snake River wild spring, summer, and fall chinook salmon; therefore there is one set of input 
files for each of these stocks. Each of these stocks originates above Lower Granite Dam in the model. 

SCENARIOS 

What follows are descriptions of the scenarios we ran for the 1993 SEIS. These descn'be the changes 
made to model parametefs1o simulate the �tions under each of the cases. The next section describes in full 
detail the actual parameter values and the methodology we used to arrive at their values. Each of these cases was 
analyzed with 500 stochastic simulations of 40 years of the life cycle of the populations. 

Baseline Conditions Case 

At the present time, we have modeled a Baseline Conditions, a 1993 Proposed Actions, and a 1993 and 
Future Actions case for each species. For each of the latter two scenarios we modeled low, moderate, and high 
effectiveness of the proposed measures. The general assump�ons for the Baseline Conditions case are: 
1. There is no net effect of hatcheries on the wild stock; i.e., no hatchery fish are out-planted or stray, and 

no wild fish are removed for supplementation. 

2. Mainstem passage conditions remain as they are modeled in CRiSP.O for 1990 Baseline Conditions for the 
entire 40 years. Table 1 contains the mainstem survivals and coefficients of variation for each stock. See 
Fisher 1992 for a complete description of the assumptions and parameters in CRiSP.O. 

3. Harvest levels remain at historical levels (1980's average for spring and summer and repeat of 1982-1985 
broods for fall chinook). Table 2 shows the levels of escapement and harvest used for each stock in the 
Baseline Conditions case. 

1993 Proposed Actions Case 

Downstream Survival 

We modeled the Baseline Conditions. downstream survival for the first three years of the simulation. For 
the remainder of the simulation we modeled the flow augmentation levels that are used in CRiSP.O for the 1993 
Proposed Actions condition (Fisher 1992). In combination with the USACE flow option, we modeled increasing 
juvenile downstream survival through predation control and dam passage improvements (Fisher 1992). The 
downstream migration survivals produced by this case are shown in Table 1. Three levels of predation control 
effectiveness were modeled: low, moderate, and high. 

· 

Upstream Survival 

Version 6. 1 of the SLCM has the ability to incorporate changes in upstream passage survival on a brood 
year basis through the number of adults recovered in the sUbbasin. Thus we modeled the effect of measures 
designed to increase upstream survival of all species which are planned for 1993. We estimated the benefits of 
various measures that have been proposed to increase upstream survival (Table 3) under low, moderate, and high 
levels of effectiveness. 

Harvest 
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The 1993 Proposed Actions case simulates changes in harvest levels of fall chinook only. We used an 
ODFW harvest model projection of harvest for the next four broods (starting with the 1989 brood) if harvest 
followed the NPPC Phase II Amendments (Northwest Power Planning Council 1991;  Schaller and Cooney 1992). 
The resulting adult recoverv numbers are shown in Table 2. This scenario simulated harvest of fall chinook at the 
following rates: 

1990 Averaga.of 1986-1990 harvest rates 

1991 22% reduction in southern U.S. ocean and 35% reduction in river harvest from 1990 harvest 
rates 

1992-95 5% reduttion m southern U.S. ,ocean and 24% reduction in river harvest from 1991 harvest rates 

1996- Same as 1986-1990 levels. 

Habitat 

We modeled the projected low, moderate, and high effects of the Idaho Power Company plan to prevent 
redd dewatering on fall chinook egg production (fable 4). 

1993 and Future Actions Case 

Downstream Survival 

We used the passage survival values from the Baseline Conditions case for the first three years and the 
1993 Proposed Actions case for the next five years. We then modeled future improvements that are scheduled to 
take place between 1994 and 1998 for the remainder of the simulation. The resulting survivals produced by this 
case are shown in Table 1. See Fisher 1992 for a complete description of the low future, moderate future, and high 
future passage modeling scenarios. 

Upstream Survival 

We modeled the effect of measures designed to increase upstream survival of all species which are 
projected to take place by 1998. We estimated the benefits of various measures that have been proposed to increase 
upstream survival (fable 3) under low, moderate, and high levels of effectiveness. For the 1993 and Future 
Actions case, we modeled law enforcement, reduction of fallback through screening, and ladder cooling through 
chillers and sbadiiig': 

Harvest 

The 1993 and Future Actions Case simulates changes in harvest levels of fall chinook only. The changes 
are identical to those used in the 1993 Proposed Actions case. 

Habitat 

We modeled the low, moderate, and high effects of projected increases in pre-smolt survival associated 
with habitat enhancement projects and irrigation screens on spring and summer chinook (fable 4). We also 
modeled the projected effects of the Idaho Power Company plan to prevent redd dewatering on fall chinook egg 
production . 
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Table 1. Mainstem passage survivals, coefficients of variation, and duration in years of the swvival from CRiSP.O for • 
upper Snake River wild spring, summer, and fall chinook. The baseline case uses the survival for 1 990 only; t • 

proposed actions cases use each previous survival and apply them for the number of years shown in the duration 
column. 

Species Case Effectiveness Year Survival c.v. Duration 

Spring 1 990 Baseline 1 990 20. 1 9% 1 1 . 5 1  40 
1 993 Proposed Actions Low 1 990 20. 1 9% 1 1 .5 1  3 

1 993 2 1 .30% 8.00 37 
1 993 Prop0.1ed Actions Moderate 1 990 20. 1 9% 1 1 .5 1  3 

1 993 2 1 .56% 7.86 37 
1 993 Proposed Actions High 1 990 20. 1 9% 1 1 .5 1  3 

1 993 2 1 .83% 7.76 37 
1 993 & Future Actions Low 1 990 20. 1 9% 1 1 .5 1 3 

1 993 2 1 .30% 8.00 5 
1 998 22.04% 6.28 32 

1 993 & Future Actions Moderate 1 990 20. 1 9% 1 1 .5 1  3 
1 993 2 1 .56% 7.86 5 
1 998 22.84% 5.91 32 

1 993 & Future Actions High 1 990 20. 1 9% 1 1 .5 1  3 
1 993 2 1 .83% 7.76 5 
1 998 23.6 1 %  5.38 32 

Summer 1 990 Baseline 1 990 1 9.50% 1 3.59 40 
1 993 Proposed Actions Low 1 990 19 .50% 1 3 .59 3 

1 993 20.63% 1 0 . 1 0  37 

• 
1 993 Proposed Actions Moderate 1 990 1 9.50% 1 3.59 3 

1 993 20.92% 9.92 37 
1 993 Proposed Actions High 1 990 1 9.50% 1 3.59 3 

1 993 2 1 .2 1 %  9.76 37 
1 993 & Future Actions Low 1 990 1 9.50% 1 3 .59 3 

1 993 20.63% 1 0 . 1 0  5 
1 998 2 1 .44% 8.20 32 

1 993 & Future Actions Moderate 1 990 1 9.50% 1 3.59 3 
1 993 20.92% 9.92 5 
1 998 22.35% 7.70 32 

1 993 & Future Actions High 1 990 1 9.50% 1 3.59 3 
1 993 2 1 .2 1 %  9.76 5 

- ·- 1 998 23.22% 7. 1 3  32 
Fall 1 990 Baseline 1 990 1 1 .92% 33.40 40 

1 993 Proposed Actions Low 1 990 1 1 .92% 33.40 . 3 
1 993 14.81% 27.69 37 

1 993 Proposed Actions Moderate 1 990 1 1 .92% 33.40 3 
1 993 1 5.33% 26.83 37 

1 993 Proposed Actions High 1 990 1 1 .92% 33.40 3 
1 993 1 5.86% 26.07 37 

1 993 & Future Actions Low 1 990 1 1 .92% 33.40 3 
1 993 14.81% 27.69 5 
1 998 1 9.26% 22. 1 7  32 

1 993 & Future Actions Moderate 1 990 1 1 .92% 33.40 3 
1 993 1 5.33% 26.83 5 
1 998 21 .23% 1 9.37 32 

1 993 & Future Actions High 1 990 1 1 .92% 33.40 3 
1 993 1 5.86% 26.07 5 
1 998 23.34% 1 6.84 32 • 
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Table 2. Adult recovery parameters for Snake River spring. summer, and fall chinook salmon. 

SpeoUs Scenario Level of Brood Slart EscaDOIIIel'lt Ocean Catch 
Efl"cctivenoss 110. I 2 3 4 I 2 3 4 I 

Spripg 1990 Basdino Ncno Coliblate 7634 253 1,144 354 I 2 7 0 0 24 
1993 Adicns � Coliblat.e 7634 253 1,144 3S4 I 2 7 0 0 24 

Fublft 7634 2S4 I,ISO 3S6 I 2 7 0 0 24 
1993 & Future Adiom Looi Colil:ate 7634 2S3 1,144 354 I 2 7 0 0 24 FUiuft 7634 2S4 I,ISO 3S6 I 2 7 0 0 24 
1993 Adicns Modelate Cllil:ate 7634 253 1,144 3S4 I 2 7 0 0 24 FUiuft 7634 266 1,.20S 373 I 2 7 0 0 24 
1993 "'Fumre Adient Modaallo Colil:a!e 7634 2S3 1,144 3S4 I 2 7 0 0 24 

Fublft 7634 266 1,.20S 373 I 2 7 0 0 24 
1993 Adions High Colil:ate 7634 n3 1,144 3S4 I 2 7 0 0 24 FUiuft 7634 279 1,.261 390 I 2 7 0 0 24 
1993 &Putuze.Adions Hilli Colilnte 7634 253 1,144 354 I 2 7 0 0 24 FUiuft 7634 279 1.261 390 I 2 7 0 0 24 Summer 1990 Basdino Ncno Colilnte 9229 793 1,.266 Sl7 I 6 10 s 0 80 
1993 Adicns � Colilnte 9229 793 1,.266 Sl7 I 6 10 s 0 80 

Fulllle 9229 797 1,.272 S20 I 6 10 s 0 80 
1993 &Fulme.Adiom � Colil:ate 9229 793 1,.266 Sl7 I 6 10 s 0 80 FUiuft 9229 797 1,.273 S20 I 6 10 s 0 80 
1993 Adicns Modaate Cllil:ate 9229 793 1,.266 Sl7 I 6 10 s 0 80 FUiuft 9229 83S 1,333 S44 I 6 10 s 0 80 
1993 & Fulme Adiom Modaate Colilnte 9229 793 1,.266 Sl7 I 6 10 s 0 80 

Flllllle 9229 836 1,334 S4S I 6 10 s 0 80 
1993 Adicns High Colilnte 9229 793 1,.266 Sl7 I 6 10 s 0 80 FUiuft 9229 874 1,396 S10 I 6 10 s 0 80 
1993 & Future Adions High Cllilnte 9229 793 1,.266 Sl7 I 6 10 s 0 80 FUiuft 9229 81S 1.397 S10 I 6 10 s 0 80 

Fill 1990 Basdino Ncno Colilnte 31937 176 1,182 42S Sl 339 4,641 3,832 414 466 
1993Adicns � Colil:ate 7634 176 1,182 42S Sl 339 4,641 3,832 414 466 

1989 3246 26 477 130 I I  3S sos 38S 30 26 
1990 1418 27 1 10 32 s IS 221 167 13 I I  
1991 3089 31 131 ss 7 33 478 364 26 26 
1992 S03S 28 267 86 17 S3 781 S99 4S 43 
1993 IS30 I I  ss 37 7 17 240 IBI  14 12 

1993 "'Future Adiom � Colil:ate IS30 176 1,182 42S Sl 339 4,641 3,832 414 466 
1989 3246 26 479 131 I I  3S SOB 38S 30 26 
1990 1418 27 1 1 0  32 s IS 22 1  167 13 I I  
1991 3089 31 132 86 8 33 478 364 26 26 
1992 S03S 28 268 87 17 S3 781 S99 4S 43 
1993 IS30 1 1  S6 38 8 17 240 181 14 12 

1993 Adicns Modaate Coliblat.e 9229 176 1,182 42S Sl 339 4,641 3,832 414 466 
1989 3246 28 Sl3 140 1 1  3S SOB 38S 30 26 

- -- 1990 141B 29 1 1 8  34 6 IS 221 167 13 II 
1991 3089 33 141 92 8 33 478 364 26 26 
1992 S03S 30 287 93 18 S3 781 S99 4S 43 
1993 IS30 I I  60 40 8 17 240 IBI 14 12 

1993 & Future.Adions Modaate Cllilnte IS30 176 1,182 42S Sl 339 4,641 3,832 414 466 
1989 3246 28 SIS 141 12 3S sos 38S 30 26 
1990 141B 29 1 1 9  3S 6 IS 221 167 13 II 
1991 3089 34 142 93 B 33 47B 364 26 26 
1992 S03S 30 290 94 19 S3 781 S99 4S 43 
1993 IS30 12 60 41 B 17 240 IBI 14 12 

1993 Adicns High Cllibrate 31937 176 1,182 42S Sl 339 4,641 3,832 414 466 
1989 3246 30 SSl ISO 12 3S sos 38S 30 26 
1990 1418 31 127 37 6 IS 221 167 13 II 
1991 3089 36 IS2 99 9 33 47B 364 26 26 
1992 S03S 32 30B 100 20 S3 781 S99 45 43 
1993 IS30 12 64 43 -9 17 240 IBI 14 12 

1993 & Future Adions High Cllibnte IS30 176 1,182 425 Sl 339 4,641 3,832 414 466 
. 1989 3246 30 SS1 IS2 12 3S SOB 38S 30 26 

1990 141B 31 12B 37 6 IS 221 167 13 I I  
1991 3089 36 IS3 100 9 33 478 364 26 26 
1992 S03S 32 312 101 20 S3 781 S99 4S 43 
1993 IS30 12 6S 44 9 17 240 IBI 14 12 
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Rmr CP:h  
2 3 4 

21S 229 4 
21S :229 4 
21S 229 4 
21S 229 4 
2 1 S  229 4 
21S 229 4 
21S 229 4 
21S 229 4 
21S 229 4 
21S 229 4 
21S 229 4 
21S 229 4 
2 1 S  22 9  4 
28 25 0 
28 25 0 
28 25 0 
28 2S 0 

28 2S 0 
28 2S 0 
28 25 0 
28 25 0 
28 25 0 
28 2S 0 
28 25 0 
28 2S 0 
28 25 0 

1929 2712 440 
1929 2712 440 

96 126 24 
42 S6 10 
96 124 3S 
IS2 33B 61 
1S lOS 19 

1929 2712 440 
96 126 24 
42 S6 10 
96 124 3S 

IS2 33B 61 
1S lOS 19 

1929 2712 440 
96 126 24 
42 S6 10 
96 124 3S 
IS2 33B 61 
1S lOS 19 

1929 2712 440 
96 126 24 
42 S6 10 
96 124 35 
IS2 33B 61 
1S lOS 19 

1929 2712 440 
96 126 24 
42 S6 10 
96 124 35 

IS2 33B 61 
1S lOS 19 

1929 2712 440 
96 126 24 
42 S6 10 
96 124 35 

IS2 338 61 
7S lOS 19 
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Table 3. 

Sce.n ario 

1 99 3  

Percent decrease in adult mortality per project associated with ladder temperature improvements and percent

. • change in adult reach survival associated with law enforcement and screening expected from scenarios modelin 
low, moderate, and high effectiveness of measures for increasing adult upstream survival. 

E ffectiveneas A ction Fall Sprin�t S um m er 
Snake Columbia Snake Columbia Snake Columbia 

Low Ladder temp 0.00% 0.00% 0.00% 0 .00% 0 .00% 0.00% 
Screens S . O% 0. 1 %  0.0% 0.0% 0.0% 0.0% 
I Projects 2 I 0 0 0 0 
E n forcem ent 0 . 2 S %  0 . 2 S %  0 . 2 S %  0 . 2 S %  0 . 2 S %  0.25% 

M oderate Ladder temp 0.00% 0 .00% 0.00% 0 .00% 0.00% 0 .00% 
Screens 7 .4% 0. 1 %  0.0% · o .o% 0.0% 0.0% 
I Projocta 2 I 0 0 0 0 
E n forcement 2 .6 3 %  2 .63% 2 .6 3 %  2 .6 3 %  2 .63% 2 .6 3 %  

High Ladder temp 0.00% 0 .00% 0.00% 0.00% 0 .00% 0.00% 
Screen a 9 . 9 %  0.2% 0.0% 0.0% 0 . 0% 0.0% 
I Projects 2 I 0 0 0 0 
E n forcement S .OO% S .OO% S .OO% S .OO% S .OO% S .OO% 

1 99 3  & Futuro Low Ladder temp 0.08% 0 .00% 0.00% 0.00% 0 .08% 0.00% 
Screens S .O% 0.6% 0.0% 0.0% 0.0% 0.0% 
I Projects 2 I 0 0 0 0 
E n forcem ent 0.2S% 0 . 2 S %  0 .2 S %  0 . 2 S %  0 . 2 S %  0 . 2 S %  

M oderate Ladder temp 0 . 2 S %  0 .00% 0.00% 0 .0 0 %  0 . 2 S %  0.00% 
Screen a 7.4% 0.8% 0.0% 0.0% 0.0% 0.0% 
I Projects 2 I 0 0 0 0 
E n forcem ent 2 .6 3 %  2 .63% 2 .63% 2 .6 3 %  2 . 63% 2 .63% 

High .Ladd er temp 0 .4 2 %  0 .00% 0.00% 0.00% 0 . 4 2 %  0.00% 
Screens 9.9% 1 . 1 % 0.0% 0.0% 0 .0% 0.0% 
tl Projects 2 I 0 0 0 0 
E n forcem ent S.OO% S .OO% S .OO% S.OO% S .OO% 5 .00% 

Table 4. Values and percent change for parameters used to estimate the effects of habitat improvement measures on Snake 
River wild spring, summer and fall chinook. •• 

A ction Species S ce n a rio E ffectiveness P aram eter V alue " Increase 
H ab itat im provem ents S p r in g  c h inook 1 99 0  B a s eline logitscl I 0 . 0 %  

1 9 93 A c tiona L ow I 0 . 0 %  

M o derate I O . O 'Yo 

H ig h  I 0 . 0 %  

1 9 93 & Futuro A ctiona L o w  1 . 0 1  1 . 0 %  

M o derate 1 . 0 5 5  5 . 5 %  

H i�t h  1 . 1 1 0 . 0 %  

S u m m er c h in ook 1 99 0  B a s eline logitscl 0 .  7 5  0 . 0 %  

1 9 93 A c tiona L o w  0. 7 5 0 . 0 %  

M o derate 0. 7 5  0 . 0 %  

H ig h  0 .  7 5  0 . 0 %  

1 9 93 & Future A c tions L o w  0. 7 5 7  5 1 . 0% 
M o d e rate 0 . 7 9 1 2 5  5 . 5 % 

H ig h  0 . 8 2 S  1 0 . 0 %  

D iversion screening S pring c h in o ok 1 99 0  B a s eline inbsm sv 0 . 9 5  0 . 0 %  

I 993 A ctions L o w  0 . 9 5  0 . 0 %  

M o d e rate 0 . 9 5  0 . 0 %  

H ig h  0 . 9 5  0 . 0 %  

1 9 9 3  & Future A c tions L o w  0 . 9 6 9  2 . 0 %  

M o de rate 0 . 9 8 3 2 5  3 . 5 %  

H i�t h  0 . 9 9 7  5 5 . 0 %  

S u m m e r c h inook 1 9 9 0  B aseline in bsm sv 0 . 9 5  0 . 0 %  

1 9 93 A ctions L o w  0 . 9 5  O . O 'Yo 

M o de rate 0 . 9 5  0 . 0 %  

H ig h  0 . 9 5  O . O 'Yo 

1 9 9 3  & Future A c tions L ow 0 . 9 5 9 5  1 . 0 %  

M o derate 0 . 9 6 6 6 2 5  I . 8 'Yo 

H igh 0 . 9 7 3 7 5  2 . S %  

H e lls C a n yon flow F a l l  c h inook 1 9 90 B aselin e prspav 0 . 8 S  O . O 'Yo 

1 9 93 A c tions L ow 0 . 8 5  0 . 0 %  

M o derate 0 . 8 7 1 2 5  2 . S 'Yo 

H igh 0 . 8 9 2 5  5 . O 'Yo 

1 9 9 3  & Future A c tion s L ow 0 . 8 5  O . O 'Yo 

M o d erate 0 . 8 7 1 2 5 2 . 5 'Yo 

H ig h  0 . 8 9 2 5  5 . 0 %  • 
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CALmRATION PROCEDURE 

The calibration procedure employs an iterative, deterministic version of the SLCM to fit the adult recovery 
parameter (adtrecv) to a series of historical subbasin escapements and mainstem survivals from CRiSP.O. This 
procedure is programmed in a Microsoft Excel 4.0 spreadsheet using the Excel add-in procedure "Solver" to 
iteratively solve for the adult recovery parameter on a yearly basis. The Excel spreadsheet consists of all the state 
variables used in the SLCM, a series of subbasin escapements and downstream passage survivals, and a 
deterministic version of the SLCM The spreadsheet first calculates the number of eggs resulting from production 
of each years' spawning escapement using � pre-spawning survival, fraction female, and fecundity from the 
SLCM. It then calculateS pre-smolts using the egg-smolt production function from the SLCM. Smolts below 
Bonneville are calculated by applying the probability of migrating or staying over to the previous two years' pre
smelts and the mainstem survival value for that year. Predicted spawners in year N  are then calculated from the 
smolts below Bonneville from years N - 2 through N - 4, the ocean and inriver harvests and subbasin escapement 
proportions by age class, and the adult recovery percentage. 

Solver then adjusts the adult recovery percentage on a yearly basis to minimize the squared error between 
· 005erved and predicted subbasin escapement in each year. We set constraints on absolute value of the percentage 

such that in a given year the recovery rate could not fall below 0.()001 (0.1%) or above 0.5 (50%). The parameter 
adtrecv is then the average adult recovery percentage from the fourth year (when the model has fully recruited) 
through the third from last year of the historical data (the last year for which the adult recovery percentage is 
calculated). 

In addition the spreadsheet adjusts the coefficient of variation (cvadtrec) for the adtrecv parameter to fit 
the product of all the coefficients of variation in the parameter file to the observed variance in egg to spawner 
survival. The SLCM currently contains coefficients of variation associated with three stages: egg-presmolt 
survival, downstream passage survival, and adult recovery percentage. The spreadsheet first computes the total 
variance in egg to adult survival as the egg to presmolt survival * adult recovery rate for each year in which the 
adult recovery rate is calculated. The spreadsheet then computes the variance of egg to presmolt survival and 
calculates the variance of adult recovery from these variances and the variance in egg to adult survival: 

(1) 

(2) 

(3) 

---2 var(psmtsv) = v; = psmtsv • (cvegsuv)2 
where: psmtsv = agerave egg to pre-smolt survival 

cvegsuv_ = coefficient of variation of egg to pre-smolt survival (model input) 

[ var( a/lsurv) - ( adtreCVI' v;2 )] 
var(adtrg,cv) = � = 2 psmtsv 
where: adtrecv = average percent of smolts below Bonneville recovered as adults 

var(allsurv) = variance of egg to adult survival 

cvadtrec = CV3 = .JV; adtrecv 
The procedure then creates a initial numbers file for each species. This file contains the initial values_ of 

the state variables which the model uses as inputs for the first year of the simulation. These values include the 
initial number of spawners, pre-smolts, smolts, smolts below Bonneville, recruits, subadults in the ocean, and 
subbasin escapees. These values are calculated for year N, where N is the last year of the calibration period, by 
applying the survival of each life cycle stage in the SLCM to the historical subbasin escapement and mainstem 
survival: 

(4) subesp = predicted subbasin escapement in the last year of calibration 

Page 7 
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(5) 

(6) 
(7) 

spawners = subesp,._1 * prspsuv (pre-spawning survival rate) 
o I sbe = contnl>ution of 1-ocean fish to subbasin escapement = 0 (no jacks) 
o2sbe = contnl>ution of 2-ocean fish to subbasin escapement = 

smolts,_2 *adtrecv,._2 * ocnlsuv *ocn2sbe 
(8j o3sbe = contnl>ution of 3-ocean fish to subbasin = 

·smolts,_3 *adtrecv,._3 *ocnlsuv *ocn2suv * ocn3sbe 
(9) o4sbe = contribution of 4-ocean fish =  

smolts,_4 *adtrecv,._4 *ocnlsuv *ocn2suv *ocn3suv *ocn4sbe 

(10) recruits = juvenilis to be allocated next. year =  smolts,._1 * adtrecv 

(11) olsuv = 1-ocean subadults = smolts�1 *adtrecv *ocnlsuv 

· (12) o2suv = 2-ocean subadults = smolts,._2 *adtrecv * ocnlsuv *ocn2suv 

(13) o3suv = 3-ocean subadults = smolts,._3 *adtrecv *ocnlsuv *ocn2suv *ocn3suv 

(14) presmtO = age 1 smolts to migrate next year = presmolts, * adtrecv 

(15) smt_bonn = smolts below Bonneville =  smolts, * adtrecv 

PARAMETER FILES 

01115/93 

• 

The parameter files contain the bulk of the biological controls for the species being modeled. An adult, 
juvenile, and passage parameter file contain all of the scenarios for each species. Following are descriptions of the 

• parameters and the values used in all cases for each species. 

Spring Chinook 

Baseline Conditions Case 

CAllBRATION 

We used the estimated run size of wild spring chinook over Lower Granite Dam (Pacific Salmon 
Commission Chinook TAC 1991; Table 5) from 1977-1990 to approximate spring chinook subbasin escapement. 
The 1991 value was developed by the NPPC using the average percent of wild spawners in the run over Lower 
Granite Dam as observed from 1975-1990. We used the estimates of passage survival from CRiSP.O for the same 
years (Fisher 1992; Table 5). We also used all of the following parameters for the Baseline Conditions case in the 
calibration procedure. Table 5 is a printout of a portion of the cahl>ration spreadsheet showing the fitted adult 
recovery parameter for each year of the routine. Initial values for the state variables are shown in Table 6. Table 7 
shows a summary of parameter values for the Baseline Conditions case for all three species. 

NATURAL PRODUCTION PARAMETERS 

FFEM: 

PRSPSV: 

EGFEM: 

Fraction of spawners that are female: 0.5. IDFG et al. 1990 Table 6 in appendix: F/M ratio ranges 0.33 
to 1.33 (FFEM .25 to .57; ODFW et al. 1990 p. 57): F/M ratio ranges 1.2 to 1.9. 

Prespawning survival: 0.6 from Chapman et al. 1991. This is the high end of the range given for the 
Salmon River (0.6 to 0.4). 

Average number of eggs per female: 5176 Average calculated from values in IDFG et al. 1990 Ta. 
Page & 
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(p. 61). 

SID EGG: Standard deviation of eggs per female: 400 Approximated from data in IDFG et al. 1990 Table 16, and 
ODFW et al. 1990. 

LOGITSCL, LOGIT�
0

• and LOGIT� 
l
: 

General discussion of parameters 

The parameters of the logistic response function were estimated in two steps: Using an empirical estimate 
of egg-pre-smolt survival. we-estimated a zero-density survival probability that was slightly higher than the 
empirical estimate, which* assume reflects some density dependence. Because these stocks are at relatively low 
densities, the zero density survival should not be much greater than the survival at observed densities. 

The full logistic equation is: 

(16) 

Here we set LOGITSCL, a scaling parameter, equal to 1. 

At zero density, the logistic equation is: 

(17) 

A little algebra will show that the following holds at zero density: 

(18) Po = ln[_!L] 
1 - Po 

Since empWcal evidence of density-dependent mortality in the Snake River chinook populations is 
lacking, we estimated a level of density dependence that would correspond to generous estimates of canying 
capacity (we do not believe that Snake River spring chinook production is limited by habitat canying capacity). 
We chose a value of � 

1 
such that a reasonable maximlim production of smolts would result given maximum 

historical levels of spawners . 
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Specific calculations 

• 
(1) LOGIT�

0
: Ideally, we would like an estimate of the survival from egg to the point just before the fish begin to migrate. 

For spring chinook ODFW et al. 1990 Table 14 gives egg to out-migration survivals ranging over time from 6.4% to 
13.8%. We use 10% for the zero density survival. (See also IDFG et a1. 1990 p. 62-63). Therefore, 

LOGIT�
0

: = -2. 19722 using: P
0 = 10% = 0.10. 

(2) LOG IT� 
1
: NPPC estimated the capacity of the Snake River subbasin at approximately 1 1.7 million smolts. Thus we 

chose the number of eggs, about 298 million, which would produce a maximum of 1 1.7 million smolts. Using this 
value for eggs and the-.previous value for �

0
• 

LOGIT�
l= 1/298,000,000 = -3.36 X 10-9. 

BHINCP and BHCAP: The Beverton-Holt option was not used. Similar estimates for this option, however, could be 
obtained following the steps outlined above. 

CVEGSV: 

STAYl:  

STAY2: 

STAY3: 

INBSMSV: 

ADTRECV: 

CVADTRV: 

TERMHAR: 

C. V. of egg-pre-smolt survival: 0.2. This is a maximum estimate that seems reasonable given available 
data (see Scully and Petrosky 1990, Table 14). 

Conditional probability of overwintering the first year: 1.0. All reports that we surveyed suggested that 
spring chinook migrate almost exclusively as yearlings. 

0. 

0. � 
In-basin pre-smolt-smolt survival: 0.95. Because essentially all fish out-migrate at age 1, and the ei1fl/' 
pre-smolt survival was taken from egg to out-migration survival estimates, we do not apply an in-basin 
survival per se. However, this parameter can be used to reflect the effect of habitat enhancement 
measures on the pre-smolt to smolt survival. Therefore we set the survi:val to 0.95 in order to allow for a 
5% increase in pre-smolt to smolt survival due to diversion screening in subsequent scenarios. 

Fraction of those smolts arriving below Bonneville dam that are recovered as adults: 0.066. This 
parameter is set by the calibration procedure. 

C. V. of adult recovery: 0.95. Calculated by the calibration procedure. 
· ·-

Terminal harvest rate: 0 . . We assumed no harvest occurs on wild spring chinook once they enter the 
subbasin. 

• 
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Figure 1. Logit production function for Snake River wild spring chinook. 

HATCHERY PARAMETERS 

COLRATE: 

MINRUN: 

HATREM: 

HATFRY: 

RELTIME: 

HINTSV: 

Hatchery collection efficiency: 0. For the base case. we assumed that there was no net effect of the 
hatcheries. This was because we were focusing on naturally sustained populations. and not attempting 
to model current supplementation programs. 

Minimum subbasin escapement necessary to permit hatchery take: 0. 

Maximum number of spawners taken by hatchery: 0. 

Fry released by hatchery:. 0. 

Release timing of hatchery fish: 0. 

Hatchery fry initial survival: 0. 

PASS AGE PARAMETERS 

MSURV: 

PASSCV: 

Mainstem survival rate: 0.2019. Mean of 50 CRiSP.O simulations (one for each year in the 50-year flow 
record) of wild Snake River spring chinook migrants using 1990 migration conditions (Fisher 1992). 

Coefficient ofvariation ofpassage survival: 0.1151 .  C.V. ofthe same 50 CRiSP.O runs . 

ADULT REcoVERY PARAMETERS 

Page 1 1  
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General discussion 

The adult recovery parameter file contains starting numbers and recoveries in the ocean, river. and 
subbasin for a stock. The first line of a scenario is the base recovery information. This data in this line should be 
identical to the data entered in the calibration worlcsheet 1be model reads in the starting number offish (either 
cwr releases or some other estimate of a starting population) and the total number of recoveries for the brood. 
The ratio of# recovered tQ # released is the "base" recovery rate. In addition. each recovery number is divided by 
the # recovered to obtain a conditional probability of being recovered .in either the fisheries or the subbasin: 

Estimate [P(fagrecovered in compartmentj. year i. tag recovered in year i)] = 

(19) # tags retOyered in compartmept i. year i 
# tags recovered in all co�ents in all years > = i 

Subsequent lines of input data are read as the "projected" adult recovery information. The probability that 
a fish is recovered in a fishery or escapement is calculated as for the base recovery data. The ratio of# recovered to 

· # released is calculated and the relative difference between the base ratio and the new ratio is multiplied by the 
adult recovery rate (ADTRECV) to obtain a new rate of adult recovery. Thus the absolute magnitude of the 
number of starting fish is not used. but the starting number must be calculated consistently for the base and 
projected rates. 

For spring chinook we used the coded wire tag recovery information for the Rapid River hatchery in the 
Salmon River basin (Jim Berlcsen. CRITFC. pers. comm.; Table 2). The starting number offish released is simply 
an estimate of the number of cwr smolts that survived to below Bonneville Dam. 

1993 Proposed Actions Case 

We changed mainstem survival rates (fable 1) and adult upstream survival. We used a simple 
multiplicative model to estimate the overall percent change in adult survival from current conditions. and increased 
the subbasin escapement levels of the stocks by this fraction. Since the subbasin escapement fractions are 
estimated by brood year. the full benefit of upstream survival measures will not be realized until the first brood 
cycles through the model (year five for fall and year four for spring and summer chinook). Thus upstream survival 
improvements are phased in over the first brood. For the 1993 Proposed Actions case. we modeled a 0.25% to 5% 
increase in adult upstream reach survival due to law enforcement measures for both the Columbia and Snake River 
reaches (S. Vigg. BPA. pers. comm.; Table 3). This measure resulted in an overall 0.5% to 10.25% increase in 
spring chinook adult upstream survival (fable 8). 

The changes in upstream adult escapement were affected through an Excel spreadsheet which uses the 
percent survival of adults per project (the "con_version rate") to calculate overall changes in adults to the subbasin 
given changes in the conversion rate. These changes in conversion rates can be applied on either a project-specific 
or a reach-specific (Columbia or Snake Rivers) basis. We calculated the percent change in adult upstream survival 
as: 

(20) 

where: 
Sbc = base interdam survival in the Columbia River 
Sbs = base interdam survival in the Snake River 
Snc and Sns= new interdam survival in the Columbia and Snake rivers = 
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(21) 

(22) 

( Sbe -She *Mer+( Sbe -She *Mer* ��rr:; 
where: 

where: 

I 

llSrci = percent change in reach survival due to reach measure i 
llSc = percent change in dam survival due to dam measures = 

!::Scj = percent change in interdam survival due to dam measure j �- = number of projects to which each llScf applies 

01/19/93 

Dam measures are defined as those measures which apply to a project, such as ladder improvements and 
screens. Reach measures are those which apply to an entire reach, such as law enforcement and temperature 
control. The numbers of fish in each age class escaping to the subbasin in the SLCM are increased by the percent 
change in adult survival. 

1993 and Future Actions Case 

The parameters that changed for the 1993 and Future Actions case were adult recovery fractions, 
mainstem passage survival, the logit scalar parameter, and in-basin pre-smolt to smolt survival. Adult recovery 
numbers in the subbasin were adjusted to reflect the benefits of measures designed to improve upstream survival 
(Table 3), and mainstem passage increases were phased in over the first eight years (Table 1). The adult measures 
we modeled were the same measures we modeled for the 1993 Proposed Actions case. Note that since changes in 
upstream passage survival affect the returning adults after they have been exposed to the fishery and ocean 
mortality, the number of released fish does not change. 

We also increased the logit scalar function by 1% to 100/o to reflect the effect of projected habitat 
improvements on parr production (C. McConnaha, NPPC, pers. comm.; Table 4). We increased the in-basin pre
smelt to smolt survival by 2% to 5% to reflect the projected effects of increased irrigation diversion screening on 
the survival ofmigra1ing smolts (R. Austin, BPA, pers. comm.; Table 4). The effect of this function on egg to 
presmolt survival is shown in Figure 3 . 
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eet for upper Snake River wild spring chinook showing the fit of th. Table 5. Partial printout of the calibration spreadsh 
procedure for historical subbasin escapem ents and mainstem survival values. 

Year Observed Mainstem Eggs 
escapement survival 

1977 23,175 7% 35,986,140 
1978 31,375 18.4% 48,719,100 
1979 2,525 1�.9% 3,920,820 
1980 3,525 i.S.6% 5,473,620 
1981 7,900 18.2!¥ 12,267,120 
1982 7,150 21.2% 11,102,520 
1983 6,175 20 Sl% 9,588,540 
1984 3,100 20.6% 4,813,680 
1985 10,650 17.7% 16,537,320 
1986 10,600 21. 1% 16,459,680 
1987 1 1,425 13.4% 17,740,740 
1988 13,925 14.0% 21,622,740 
1989 3,950 17.4% 6,133,560 
1990 6,050 16.5% 9,394,440 
1991 2,462 17.2% 3,822,994 

Avenge adult rccovay = 6.60% 
CV of adult rccovay = 105.49% 
Var. of adult rccovcry = 0.48% 
Egg to smolt survival = 9.56% 
Avg. mainstem survival = 17.25% 
C. V. of cgg-smolt aurvival 21.72% 
Var. ofadult rccovay = 0.43% 
CVADTREC = 99.45% 

Its Presmo 

82 
3,225,966 
4,200,4 
387,464 
538,38 

1,182,00 
1,073,5 
, 931,44 
474,41 

1,572,9 
1,565,9 
1,681,260 
2,025,1 
602,08 

0 
8 

76 
3 
s 
52 
36 

14 
7 
4 913,12 

377,90 8 

Smolts 

517,929 
742,225 
66,992 
10s,430 
234,688 
210,099 
156,622 
95,097 

200,237 
208,270 . 
277,912 
317,437 
98,381 

Adult 

rccovcry (%) 

6.60% 
6.60% 
0.00% 
4.93% 
8.05% 
6.92"A. 
1 1. 17% 
22.09% 
0.44% 
5.39% 
0.38% 
6.60% 
6.60% 

Predicted Error (%) Egg to 
cscamcpc:mt prcsmolt 

survival 
8.96% 
8.62% 
9.88% 
9.84% 
9.64% 
9.67% 

7,778 25.97% 9.71% 
2,762 -10.91% 9.86% 
10,522 -1.20% 9.51% 
10.450 -1.42% 9.51% 
1 1,282 -1.25% 9.48% 
13,543 -274% 9.37% 
3,792 -3.99% 9.82% 
5,899 -250% 9.72% 
2,315 -5.99% 9.89% 

Table 6. Initial values of the state variables as calculated by the calibration procedure for each stock. 

Variable 

Hattake 
Subesp
Subharv 
01sbe 
02sbe 
03sbe 
04sbe 
01suv 
02suv 
03suv 
Recruits 
PresmtO 
Presmt1 
Presmt2 
Smolts below Bonneville 
Spawners 

S rin chi nook 
0 

4,687 
0 

2,373 
535 

1,779 
0 

18,326 
275 
25 

6,490 
913,12 

0 
4 

0 
98,38 1 
3,539 
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Species 
Summer chinook 

0 
2,462 

0 
755 

1,041 
665 

1 
1,763 
45 1 

1 
2,714 

394,507 
0 
0 

39,672 
2,365 

Fall chinook 
0 

400 
0 
41  
302 
43 
14 

3,685 
2,023 

96 
1,237 
3,707 

0 
0 

4,124 
79 

Egg to 
adult 

survival 

0.65% 
0.00% 
0.48% 
0.78".4 
0.67% 
1.10% 
2.10% 
0.04% 
O.S l% 
0.04% 

• 
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Table 7. Baseline conditions case input production parameter file for the stochastic life-cycle model (SLCM) for upper 
Snake River wild spring. summer, and fall chinook. This scenario assumes no net effect of hatcheries. 

Parameter 
Natural production 

stock 
ffem 
prspsv 
egfem 
stdegg 

jackspn 
logitscl 
logitbO 
logitb1 
cvegsv 
stay1 

stay2 
stay3 
inbsmsv 
adtrecv 
cvadtrv 
termhar 

Hatchery production 
colrate 
minrun 
hatrem 
hatfiy 
reltime 
hintsv 

Descri tion 

stock identifier 
fraction that are female 
pre-spawning survival 
average eggs per female 
Wanda:rd deviation in fecundity 
% of jacks which �wn 
logit scalar parm. 
logit density-ind. parm. 
logit density-dep. parm. 
C. V. of egg-to-presmolt surv. 

cond. prob. staying over 1 winter 
cond. prob. staying over 2 winters 
cond. prob. staying over 3 winters 
inbasin presmolt-smlt surv. 

fraction recovered as adults 
C. V. of smolt to adult survival 
terminal harvest rate 

hatchery collection efficiency 
minimum subesp to permit take 
maximum fish taken by hatchery 
fry released by hatchery 
timing of fry release (0-100) 
hatch initial surv. 

S rin 

1 
0.5 
0.6 

5,176 
400 

0 
1 

-2.20 
-3.36E-09 

0.2 
1 
0 
0 

0.95 
0.066 
0.950 

0 

0 
0 
0 
0 
0 
0 

Summer 

2 
0.35 
0.7 

4,423 
300 

0 
0.75 
-1.73 

-l.SOE-08 
0.2 

1 
0 
0 

0.95 
0.068 
0.208 

0 

0 
0 
0 
0 
0 
0 

Fall 

3 
0.583 
0.85 

4,297 
233 

0 
1 

-1.73 
-8.41E-08 

0.2 
0. 15 

0 
0 

0.25 
0.289 
0.259 

0 

0 
0 
0 
0 
0 
0 

Table 8. Total percent change in adult upstream survival expected from scenarios modeling low, moderate, and high 
effectiveness of measures for increasing adult upstream survival. 

Scenario Eff��e§ F�l S Swmn« =--::8:-nake-:---'::'Col-:um=:-bia"!"". --:T=-Otal�-�s=-nak-:-e--=Co:=!l::;um=ib�ia-�T=-Otal�-""""="sn-ake:-=::=:Co�lum�bia,-----=T:-ota-:-l-1 
1993 Low 

Moderate 
High 

1993 & Future Low 
Moderate 
High 

6.34% 0.33% 6.69% 0.25% 0.25% 0.50"A. 0.25% 0.25% O.SO% 
1 1.76% 2.75% 14.83% 2.63% 2.63% 5.32"..- 2.63% 2.63% 5.32% 
17.18% 5.16% 23.23% 5.000A. 5.000..- 10.25% 5.00"A. 5.00% 10.25% 
6.400A. 0.81% 7.26% 0.25% 0.25% 0.50"A. 0.27% 0.25% 0.52% 
1 1.96% 3.46% 15.84% 2.63% 2.63% 5.32% 2.68% 2.63% 5.37% 
17.53% 6.12"A. 24.72% 5.00% 5.00% 10.25% 5.09"10 5.ooo..- 10.35% 
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Summer Chinook 
• 

Baseline Conditions Case 

CAUBRATION 

We used the run� of wild summer chinook over Lower Granite Dam (PSC Chinook TAC 1991; Table 9) from 
1976-1990 to approxima� summer chinook subbasin escapement The 1991 estimate was made by the NPPC using the 
actual 1991 adult count �d the average fraction of wild spawners from the PSC data. We used the estimates of passage 
survival from CRiSP.O for the same years (Fisher 1992; Table 9). Initial values of the state variables are shown in Table 6. 

NATURALPR.ODuat'ION PARAMETERS 

FFEM: 

PRSPSV: 

EGFEM: 

STDEG: 

Fraction of spawners that are female: 0.35. From Howell et al. 1984 p. 350. 

Prespawning survival: 0.7. The upper value of a range (0.6-0.7) given by Chapman et al. 1991 for 
South Fork Salmon River and Lemhi River stocks. 

Average number of eggs per female: 4,423. Average calculated from values in IDFG et al. 1990 Table 
16 (p. 61). 

Standard deviation of eggs per female: 300. Rounded from Howell et al. 1984 p. 347 (N = 5). 

LOGITSCL, LOGITf3
0

, and LOGITf3
1

: 

(1) For chinook, the Scully and Petrosky 1990 Table 14 gives egg-parr survivals ranging over time and space from 9.9°. 
15%. We use 15% for the zero density survival Therefore, LOGITf3

0 
= -1.73 using Ps = 15% = 0. 15. 

(2) From IDFG et al. 1990 (p. 63), historically there were about 5,600 - 10,200 summer chinook spawners in the Salmon 
subbasin. From IDFG et al. 1990 Table 12, the smolt capacity for summer chinook in the Salmon subbasin is 
3,259,590. We decided that this value is close _w that estimated for fall chinook, so we used the same LOGIT� 1 value 
as used for fall chinook LOGITf3

1
: -1.5 x 10 

(3) The LOGITSCL parameter was set to 0.75 to account for spawning habitat degradation in the main spawning area for 
the summer chinook stocks above Lower Granite Dam, which is the South Fork Salmon River. This has the effect of 
decreasing subbasin production rates at higher densities (Figure 2). This was necessary to keep the model from 
producing more summer chinook spawners than we believe the spawning habitat could realistically sustain. 

BHINCP and BHCAP: Not used. 

CVEGSV: 

S�AY1: 

STAY2: 

STAY3: 

INBSMSV: 

C. V. of egg-pre-smolt survival: 0.2. 

Conditional probability of overwintering the first year: 1.0. All reports that we surveyed suggested that 
summer chinook migrate almost exclusively as yearlings. 

0. 

0 . .  

In-basin pre-smolt-smolt survival: 0.25. Because essentially all fish out-migrate at age 1+ and the egg 
to pre-smolt survival was taken from egg to out-migration survival estimates, we do not apply an in-
basin survival. 

• 
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ADTRECV: 

CVADTRV: 

TERMHAR: 

3 ,500, 000 

3 '000' 000 

2,500,000 

"' 2, 000,000 :a e "' 
I � j;l., 1 ,500, 000 

1 '000' 000 

500,000 

0 

Fraction of those coded tags arriving below Bonneville dam that are recovered as adults: 0.068. 
Calculated by the calibration procedure. 

C. V. of adult recovery: 0.21.  Calculated by the calibration procedure. 

Terminal harvest rate: 0. We assumed no harvest occurs on wild summer chinook once they enter the 
subbasin. · 

1990 Baseline 

• Low Future 

- - Moderate Future 

High Future 

· ·-
0 10,000 20,000 30,000 40,000 50,000 60,000 70,000 80,000 90,000 100,00 

0 

Spawners 

Figure 2. Logit production function for Snake River wild summer chinook. 

HATCHERY PARAMETERS 

COLRATE: 

MINRUN: 

Hatchery collection efficiency: 0. For the base case, we assumed that there was no net effect of the 
hatcheries. This was because we were focusing on naturally sustained populations, and not attempting 
to model current supplementation programs . 

Minimum subbasin escapement necessary to permit hatchery take: 0. 
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HATREM: Maximum number of spawners taken by hatchecy: 0. 

HATFRY: Fcy released by hatchecy: 0. • 
RELTIME: Release timing ofhatchety fish: 0. 

HINTSV: Hatchecy fry initial survival: 0. 

PASSAGE PARAMETERS 

MSURV: Mainstem survival rate: 0. 195. Mean of 50 CRiSP.O simulations (one for each year in the 50-year flow 
record) of wild Snake River summer chinook migrants using 1990 migration conditions (Fisher 1992). 

PASSCV: Coefficient ofvariation of passage survival: 0. 14. C.V. ofthe same 50 CRiSP.O runs. 

ADULT REcoVERY PARAMETERS 

For summer chinook we used the coded wire tag recovecy information for the McCall hatchecy in the 
South Fork Salmon River basin (Jim Berksen, CRITFC, pers. comm.; Table 2). The starting number released is 
simply an estimate of the number of Cwr smolts that survived to below Bonneville Dam. 

1993 Proposed Actions Case 

We changed mainstem survival rates (Table 1) and adult upstream survival. We used a simple 
multiplicative model to estimate the overall percent change in adult survival from current conditions, and increased 
the subbasin escapement levels of the stocks by this fraction. Since the subbasin escapement fractions are 
estimated by brood year, the full benefit of upstream survival measures will not be realized until the first brood 
cycles through the model (year 4). Thus upstream survival improvements are phased in over the first brood. For 
the 1993 Proposed Actions case, we modeled a 0.25% to 5% increase in adult upstream reach survival due to law 
enforcement measures for both the Columbia and Snake River reaches (Table 3). These measures resulted in an 
overall 0.5% to 10.25% increase in summer chinook adult upstream survival (Table 8). 

1993 tmd Fu.IJlre Actions Case 

The parameters that changed for the 1993 and Future Actions case were adult recovecy fractions, 
mainstem passage survival (Table 1), the logit scalar parameter, and in-basin pre-smolt to smolt survival. For the 
1993 and Future Actions case, we modeled a 0.25% to 5% increase in adult upstream reach survival due to law 
enforcement measm;es for both the Columbia and Snake River reaches (S. Vigg, BP A, pers. comm.; Table 3), and 
an 0.08% to 0.4% decrease in mortality per project for ladder cooling measures in the Snake River (T.C. Bjornn, U 
ofldaho, pers. comm.; Table 3). These measures resulted in an overall 0.52% to 10.34% increase in summer 
chinook adult upstream survival (Table 8). 

We also increased the logit scalar function by 1% to 1 00/o to reflect the effect of projected habitat 
improvements on parr production (C. McConnaha, NPPC, pers. comm.; Table 4). We increased the in-basin pre
smolt to smolt survival by I% to 2.5% to reflect the projected effects of increased irrigation diversion screening on 
the survival of migrating smolts (R Austin, BPA, pers. comm.; Table 4). 
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Table 9. :fartial printout of the calibration spreadsheet for upper Snake River wild summer chinook showing the fit of the 
procedure for historical subbasin escapements and mainstem survival values. 

Year Obscrwd Mainstcm Eggs Presmolts Smolts Adult Predictai Error (%) Egg to Egg to 
c:scapancnt survival recovery(%) cscamcpant pn:smolt adult survival survival 

1979 2,714 14-7% 2,940,985 319,901 10.S8% 
1980 2,700 16.0% 2,925,815 318.313 10.88% 
1981 3,300 16.0% 3,575,996 385,817 48,625 6.84% 10.79% 
1982 3,529 20:0% 3,824,148 411,277 60,479 6.84% 10.75% 0.74% 
1983 3,233 19:7% 3,503,392 378,336 72,206 7.20% 10.80% 0.77% 
1984 4,200 19.5% 4,551,267 484,921 76,189 8.35% 1o.65% 0.90% 
1985 3,196 16 ... 3,463,297 374,199 58.945 4.42% 3,196 0.00% 10.80% 0.47".4 
1986 3,934 20.2% 4,263,020 455,897 93,056 4.10% 3,934 0.00% 10.69% 0.44% 
1987 2,414 126% 2,615,895 285,728 44,7'n. 7.84% 2,414 0.00% 10.92% 0.84% 
1988 2,263 125% 2,452,266 268,418 54,138 10.81% 2,263 0.00% 10.95% 1.18% 
1989 2,350 16.0% 2,S46,S42 278,401 43,431 5.17% 2,350 0.00% 10.93% 0.57% 
1990 3,378 14.9% 3,660,519 394,507 37,995 6.84% 3,378 0.00% 10.78% 
1991 2,150 15.0% 2,329,815 255 415 39672 6.84% 2,150 0.00% 10.96% 

Average adult recuvery = 6.84% 
CV of adult recuvery = 35.45% 
Var. of adult recoYa)' = 0.06% 
Egg to smolt survival = 10.83% 
Avg. mainstc:m survival = 16.42% 
Var. of egg-smolt survival 0.05% 
C.V. ofmainstc:m survival 16.22% 
CVADTREC = 33.13% 

Fall Chinook 

Baseline Conditions Case 

CAUBRATION 

We used the run size of wild fall chinook over Lower Granite Dam (H. Schaller, ODFW, pers. comm.) 
from 1975-1991 toiipproximate fall chinook subbasin escapement. We used the estimates of passage survival from 
CRiSP.O for the same years (Fisher 1992; Tab�e 1 1). Initial values of the state variables are shown in Table 6. 

NATIJRAL PRODUCTION PARAMETERS 

FFEM: 

PRSPSV: 

EGFEM: 

STDEG: 

Fraction of spawners that are female: 0.583. WDF et al. 1990 Table 17 (FFEM = 0.58) 

Prespawning survival: 0.85. A maximum value given by Chapman (pers. comm.) for upper Snake 
River stocks. 

Average number of eggs per female: 4297. WDF et al. 1990 Table 17. 

Standard deviation of eggs per female: 233. WDF et al. 1990 Table 17 (N = 1 1). 

LOGITSCL, LOGITJ3 
O

' and LOGITf3
1
: 

(1) From H. Schaller, ODFW. 
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LOGIT�
O 

= -1.73 using P
0 = 15% = 0. 15. • 

(2) Maximum production should occur at about 4,800 adult spawners (fom Cooney, WDF, pers. comm.). We matched the 
shape of the logit curve to Schaller and Cooney's Ricker function for Snake River fall chinook (unpublished data) so 
that maximum production occurs at 4,800 spawners (Figure 3). 

The resulting maximum production of smolts is about 730,000 (Figure 3). 

-8 
LOGIT�

l
: -8.41 X 10 

LOGITSCL: 1 

BlllNCHP and BHCAP: Not used. 

CVEGSV: C. V. of egg-pre-smolt survival: 0.2. 

SMTAGEl :  Fraction that migrate at age 1+: 0.15. Estimated from information in Howell et al. 1984 and Netboy 
1980. 

INBSMSV: 

ADTRECV: 

CVADTRV: 

TERMHAR: 

In-basin pre-smolt-smolt survival: 0.25. Kiefer and Forster 1990 p. 1 1-60 give a parr to smolt survival 
of21.5%. We rounded up to 25o/o. 

Fraction of those coded tags arriving below Bonneville dam that are recovered as adults: 0.29. 
Calculated by the calibration procedure. 

C. V. of adult loss: 0.26. Calculated by the calibration procedure. 

Terminal harvest rate: 0. We assumed no harvest occurs on wild fall chinook once they enter the 
subbasin. 
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Figure 3 .  · Logit production function for Snake River wild fiill chinook. 

HATCHERY PARAMETERS 

COLRATE: 

MINRUN: 

HA1REM: 

HATFRY: 

RELTIME: 

IDNTSV: 

Hatchery collection efficiency: 0. For the base case, we assumed that there was no net effect of the 
hatcheries. This was because we were focusing on naturally sustained populations. 

Minimum subbasin escapement necessary to permit hatchery take: 0. 

Maximum number of spawners taken by hatchery: 0. 

Fry released by hatchery: 0. 

Release timing of hatchery fish: 0. 

Hatchery fry initial survival: 0. 
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PASSAGE PARAMETERS • 
MSURV: Mainstem survival rate: 0. 12. Mean of 50 CRiSP.O simulations (one for each year in the 50-year flow 

record) of wild Snake River subyearling chinook migrants (Fisher 1992). 

PASSCV: Coefficient ofvariation of passage survival: 0.33. C.V. of the same 50 CRiSP.O runs. 

ADULT RECOVERY PARAMETERS 

Adult recoveries were based on a PSC harvest model simulation of coded wire tag recoveries from the 
\980-1984 broods from Lyons Ferry Hatchecy (H. Schaller, ODFW; Table 2). 

1993 Proposed Actions Case 

We changed mainstem survival (Table 1), adult upstream survival, and harvest. We used a simple 
multiplicative model to estimate the overall percent change in adult survival from current conditions, and increased 
the subbasin escapement levels of the stocks by this fraction. Since the subbasin escapement fractions are 
estimated by brood year, the full benefit of upstream survival measures will not be realized until the first brood 
cycles through the model (year five). Thus upstream survival improvements are phased in over the first brood. For 
the 1993 Proposed Actions case, we modeled a 0.25% to 5% increase in adult upstream reach survival due to law 
enforcement measures for both the Columbia and Snake River reaches (Table 3). We also modeled an 0. 1 o/o to 
0.2% decrease in mortality at McNacy and a 5% to 9.9% decrease at Lower Granite and Little Goose for the effect 
of screens to prevent fallback (Table 3). These measures resulted in an overall 6. 7% to 23.2% increase in fall 
chinook adult upstream survival (Table 8). We also increased pre-spawning survival by 00/o to 5% to reflect the 
effect of projected flow improvements on egg production (D. Daley, BPA, pers. comm.; Table 4). 

1993 and Future Actions Case 

We changed the pre-spawning, adult upstream, and mainstem passage survival parameters for the 1993 
and Future Actions case. Adult recoveries were changed based on projected harvest of the 1989-1993 broods (H. 
Schaller, ODFW; Table 2) if harvest patterns followed NPPC 1991. This simulation included a 5% increase in 
upstream survival from the first future year. 

We changed mainstem survival rates (fable 1) and adult upstream survival. For the 1993 and Future 
Actions case, we modeled an 0.25% to 5% increase in adult upstream reach survival due to law enforcement 
measures for both the Columbia and Snake River reaches (S. Vigg, BPA, pers. comm.; Table 3). , and an 0.08% to 
0.4% decrease in mortality per project for ladder cooling measures in the Snake River (T.C. Bjornn, U ofldaho, 
pers. comm.; TabieJ). We also modeled an 0.1% to 0.2% decrease in mortality at McNacy and a 5% to 9.9% 
decrease at Lower Granite and Little Goose for the effect of screens to prevent fallback (Table 3). These measures 
resulted in an overall 7.3% to 24.7% increase in fall chinook adult upstream survival (Table 8). 

The changes in upstream adult escapement were affected through an Excel spreadsheet which uses the 
percent mortality of adults per project (the "conversion rate") to calculate overall changes in adults to the subbasin 
given changes in the conversion rate. These changes in conversion rates can be applied on either a project-specific 
or a reach-specific (Columbia or Snake Rivers) basis. See the spring chinook 1993 and Future Actions Case 
section for a complete description of this spreadsheet. 

We used another Excel spreadsheet to estimate the benefits of the addition of screens to prevent adult 
fallback. The basic relationship between the addition of screens and the change in dam mortality was derived from 
information supplied by C. Pinney and T. Barila, USACE Walla Walla District, and Wagner 1992. We used this 
basic relationship to estimate the decrease in project mortality at McNacy Dam from extending the screening 

• 

season from October 3 1  to December 15. Table 10 shows the data used for McNacy Dam. The information for • counts of adults came from Wagner and Hillson 1992 and the fallback mortality range was from steelehad trubine 
mortlaity estimates (Teri Barila, COE, pers. comm.). The formula for estimating the percent change in adult reach 
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• survival due to extending the screening period at McNacy is: 

• 

• 

(23) 

Where: 

Ce = McNacy chinook count - extended screening period 
Ge = adult chinook guided - extended screening period 
Cn = McNary cllnook count - normal screening period 
m = mortalit)aoffallbacks 
N = number of projects at which the screening period is extended 

We used infonnation for Lower Granite Dam fallback (T. BariJa. COE, pers. comm.; preliminary counts 
' of fallbacks through the juvenile guidance system in 1991) to model the effect of extending the screening period 
there. We applied the estimated percent change in adult. reach survival to both Little Goose and Lower Granite 
dams. Table 10 shows the data used for the Snake River projects. We did not attribute any benefit to fall chinook 
adult survival of adding screens at any of the unscreened Snake or Columbia River projects since these benefits are 
unknown at the present 

Table 10. Data used for calculating the benefits of screens to adult survival at McNary and the Snake River dams. 

Variable McNary Snake 
cl> 618 1033 

G_l!_ 85 143 

Cn 22974 0 
m 0.22, 0.33, 0.44 0.22, 0.33, 0.44 
N 1 2 
normal screening through 10/3 1 not normally screened during 
period fall chinook mirgation 
extended screening 11/1 to 12/15 1 111 to 12/15 
period 

We also increased pre-spawning survival by 00/o to 5% to reflect the effect of projected flow regime 
changes by Idaho Power Co. from Hells Canyon Dam on egg production (Table 4 ) . 
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Table 11. Partial printout of the calibration spreadsheet for upper Snake River wild fall chinook showing the fit of the 
• procedure for historical subbasin escapements and mainstem survival values. 

Year Obsc:rwcl Mainstcm Eggs Prcsmolts Smolts Adult Pn:dictcd Error (%) Egg to Egg to 
cscapanCII.t survival � (%) cscamc:pant prcunolt adult 

sumval survival 
1975 1,000 9�% 2,129,378 274,869 1291% 
1976 470 1!3% 1,000,808 140,248 26,401 30.01% 14.01% 
1977 600 UO% 1,277,627 175,486 1,295 30.01% 13.74% 
1978 640 tl% 1,362,802 186,032 12,817 45.09% 13.65% 6.19".4 
1979 500 8.3% 1,064,689 148,512 13,671 22.22% 13.95% 3.03% 
1980 450 1Lli'Mr 958,220 134,694 15,719 50.00% 444 -1.28% 14.06% 6.97% 
1981 340 1� 723,989 103,504 16,208 18.98% 364 7.12% 14.30% 267% 
1982 TlJJ 18.5% 1,533,152 206,710 17,210 18.14% 653 -9.33% 13.48% 259% 
1983 428 14.8% 911,374 128,544 26,579 18.50% 428 0.01% 14.10% 249% 
1984 324 18.0% 689,919 98,876 21,062 21.06% 324 0.01% 14.33% 297% 
1985 438 9.4% 932,668 131,345 8,353 20.16% 438 .0.02% 14.08% 289% 
1986 449 123% 956,091 134,416 14,188 3277% 450 0.17% 14.06% 4.61% 
1987 252 28% 536,603 77,757 3,337 50.00% 248 -1.69% 14.49% 7.03% 
1988 368 5.4% 783,611 lll,548 3,841 13.16% 386 5.00% 14.24% 1.91% 
1989 29S 8.7% 628,167 90,427 8,503 SO.OO% 242 -17.92% 14.40% 7.12% 
1990 78 16.1% 166,092 24,716 13,048 30.01% 93 18.82% 14.88% 
1991 360 16.9% 766,576 109,257 4,124 30.01% 320 -11.21% 14.25% 

Average adult I'CCIM:fY = 30.01% 
CV of adult I'CCIM:fY z 48.71% 
Var. of aduh recow:ry = 214% 
Egg to smolt survival = 14.05% 
Avg. mainstcm sUJVival = 10.98% 
Var. ofcgg-smoh surYival 0.08% 
C. V. of mainstcm sUJVival 46.21% 

• 
CVADTREC = 48.51% 

• 
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DESCRIPTION OF ANALYSES 

1993 Supplemental Environmental Impact Statement 

This document describes the input parameters for CRiSP.O runs by BPA for the USACE, BPA, and BOR 1993 
Supplemental Environmental Impact Statement (1993 SEIS). We modeled three scenarios for the 1993 SEIS: 1990 Baseline 
Conditions, 1993 Proposed Actions, and 1998 Proposed Actions and Future Conditions. In addition we modeled three levels 
of effectiveness of the mitigation measures under the 1993 Proposed Actions and Future Conditions cases. The baseline 
conditions case models downstream survival under 1990 migration conditions, with a base HYSSR flow file supplied by the 
USACE. The 1993 proposed actions conditions simulates passage improvements that have taken place or are scheduled to 
take place between 1990 and 1993, with a 1992 operations and three alternative 1993 operations flow files. The future 
conditions case models scheduled actions that are to take place between 1993 and 1998, modeled only with the preferred 
1992 operations flow . 
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SLCM Calibration and Transportation Survival 

The document also descn"bes parameters for the Stochastic Life Cycle Model (SLCM) calibration runs and post
Bonneville transportation survival calculations. The CR.iSP.O model was run for 1977 to 1991 passage conditions in order to 
obtain yearly estimates of mainstem passage survival for use in the calibration routine of the SLCM (Fisher et al. 1992). 
CRiSP.O runs were also made in order to estimate the survival of the in-river control groups released for various 
transportation benefit experiments performed by NMFS between 1968 and 1986. These will allow the use of CRiSP.O output 
in the SLCM cahoration routine and allow a better simulation of transportation for the SEIS . 

. Sensitivity Analyses 

In addition to the scenarios we modeled for the 1993 SEIS, we examined the sensitivity of the model results to 
different assumptions regarding transportation survival and the subyearling chinook flow-travel time relationship. We 
modeled two options for each of these parameters. Option 1 is the default option for each parameter, and is used in the full 
analysis. We then examined the sensitivity of the model results under the Baseline Conditions and Future Conditions 
Moderate Effectiveness scenarios using Option 2 for each parameter. A sensitivity analysis was performed on the three flow 
options for 1993. The USACE provided three HYSSR. flow files for the 1993 Proposed Actions scenarios. For a complete 
description of these options see the SEIS. We modeled the "preferred alternative" (1992 flow operations) in the full model 
runs and performed a sensitivity analysis on the three 1993 flow options in the 1993 Proposed Actions scenario under 
Moderate Effectiveness of the mitigation actions. We also modeled a No Action Case, which models only non-flow related 
mitigation actions under 1993 Conditions - Moderate Effectiveness. This uses the 1990 flow conditions and does not include 
reservoir drawdowns to MOP. 

DAM PASSAGE PARAMETERS 

1993 SEIS 

SpUJ EffiCiency 

CRiSP.O values are from FISHP ASS model parameters established by the NPPC Mainstem Passage Advisory 
Committee (MPAC 1986). We believe that spillway efficiency is not significantly different from 1 : 1  (percent offish passing 
over spillway : percent of river being spilled) at all projects except The Dalles. where two studies have shown that spillway 
efficiency is about 2:1 under conditions of 100/o instantaneous spill (1986 Spill Agreement MOU levels). There is no 
empirical evidence that spill efficiency will decrease to 1 : 1  (letter from NMFS ETSD 1 1/92) for the 1993 Actions and Future 
Conditions cases because of a shift of spill to the north shore spillgates (B. Maslen, BPA). Table 9 shows the data from 
hydroacoustic studies and from CRiSP.O . 
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Table 1. Spill efficiency data �/o offish passing over spillway/% of river being spilled) for all projects for the Baselin. 
Conditions, 1993 Actions, and Future Conditions scenarios. 

Project Research data 
Lower Granite 
Little Goose 
Lower Monumental . 1.341, 1.17:l, 1.3j 

Ice Harbor 0.894 

McNazy 
John Day 1.1 '· 1.36� 

The Dalles 1.06 (2.24)0, 2.37 

Bonneville 

1 Johnson et al. 1986 
2 Ransom and Sullivan 1989 
3 McFadden 1988 
4 Oolette 1988 
S Sullivan et a1. 1986 

Spill eftici� 
1 
1 
1 
1 
1 
1 
2 
1 

6 Steig and Johnson 1986; higher value is for summer period 
7 Johnson et al. 1987 
8 McFadden and Hedgepeth 1990; summer period 

Sbliceway FISh Guidance EffiCiency 

CRiSP.O values: 43% for The Dalles and 43% for Ice}Iarbor (letter from NMFS ETSD 2192). The value for The 
Dalles is close to a the hypothetical FGE for a no-spill condition calculated by Willis (1982). Willis (1982) found a strQIIiA 
relationship between sluiceway FGE and spill at The Dalles: W' 
Sluiceway FGE = 40.6e-0.03 X spill rate 

Therefore if the instantaneous spill rate is 0 then sluiceway FGE is 40.6 and if spill is 10% (Spill Agreement) then 
FGE is expected to be 300/o. Since CRiSP.O applies the sluiceway FGE to the remaining migrants after the spill efficiency has 
been applied, under 10% spill the model would guide 40% of the remaining 80% (spill efficiency of2:1) or 32% of the total 
migrants. This value compares favorably with the Willis relationship. Steig and Johnson (1986) found sluiceway FGE for 
The Dalles of 23% during the Spring and 49% during the summer (no spill condition and mostly subyearlings). Sullivan et 
al. (1986) reported an FGE at Ice Harbor of 13% in 1982, 30% in 1983, and 50% in 1986. 

Diel Passage Distribution 

Data for mid-Columbia projects is from curves develOped by MPAC (1986) of cumulative fish passage by hour, 
adapted for the spill hours at each project Snake and lower Columbia River values were determined by MPAC (1986), 
NMFS ETSD, and an analysis of available research data. Diel passage data is summarized in Table 2. 
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Table 2. Diel passage data for all projects. For Snake and Lower Columbia River projects with no fish spill, the hours are 
from 1.8:00 to 06:00; 20:00 to 06:00 for mid-Columbia projects. See Table 9 for hours at projects with spill. 

Project Research data Hours CRiSP.O value 
(% durin ill) 

Lower Granite 
Little Goose 
Lower Monumental 

Ice Harbor 
Wells - Spring Chinook 

Summer Chinook 
Steelhead 
Sockeye 

Rocky Reach 
Rock Island 
Wanapum 
Priest Rapids 
McNary 
John Day 

The Dalles 

Bonneville 

1 Ransom and Sullivan 1989; from 1800 to 0600 
2 McFadden 1988; from 1800 to 0600 
3 Johnson et al. 1985; during hours of darkness 
4 Sullivan et al. 1986; from 1800 to 0600 
5 Magne et al. 1987; 2100-0500 
6 Magne et al. 1983; 2000-0500 during spring period 
6a Magne et al. 1983; 2000-0500 during summer period 
7 Magne et al. 1983a; 2000-0600 during spring period 
8 Johnson et al. 1987; 1800-0600 for tw:bines only 
9 Steig and Johnson 1986; 2000-0600 
10 USACE 1991; during hours of darkness 
1 1  Letter from NMFS ETSD 2/92 
12 Letter from NMFS ETSD 1 115/92 

2000 - 0600 
2000 - 0600 
2000 - 0600 

2000 - 0600 
2000 - 0600 

2000 - 0400 

2000 - 0600 

13 Letter from PNUCC 11/19/92; 1987 2000-0600 (from McFadden 1988) 
14 Letter from PNUCC 11119/92; 1987 2000-0600 (from Ransom and Sullivan 1989) 

82 
82 
82 

so1 1  

71 
58 
58 
43 
43 
71 
58 . 
58 
82 

7912 

solo 

15 Letter from PNUCC 11119/92; 1987 2000-0600 (source?) · 

16 Letter from PNUCC 11119/92; 1986 spring tw:bine 2000-0600 (from Johnson et al. 1987) 
17 Letter from PNUCC 11/19/92; 1986 summer tw:bine 2000-0600 (from Johnson et al. 1987) 
18 Letter from NMFS ETSD 1 115/92; spring (L. Hawkes, NMFS, pers. comm. 1992) 
19 Letter from NMFS ETSD 1 1/5/92; summer (L. Hawkes, NMFS, pers. comm. 1992) 
20 Letter from NMFS ETSO 1 1/5/92; spring tw:bine 2000-0400 (from Johnson et al. 1987) 
21 Letter from NMFS ETSD 1115/92; summer tw:bine 2000..()4()() (from Johnson et al. 1987) 
22 Letter from NMFS ETSD 1115/92; spring (L. Hawkes, NMFS, pers. comm. 1992) 
23 Letter from NMFS ETSD 1 115/92; summer (L. Hawkes, NMFS, pers. comm. 1992) 

Spill Survival 
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The value we used is 98% survival for fish passing over the spillway for all projects (MP AC 1986). This valu. 
reasonable given the following research. Schoeneman et a1. (1961) found that the survival offish which traveled over 
spillway at McNary and Big Cliff dams was 98%.(96o/o-10001o). Raymond and Sims (1980) found a spill mo�ty below 
John Day Dam which was not significantly different from zero. Actual survival estimates ranged from 96.5-1 19%. Long et 
al. concluded that survival was 97.8% with flip lips in place at Lower Monumental Dam. Holmes (1952) found a total dam
related mortality of 11-15% for Bonneville I. His non-statistically significant estimate of spillway survival was 96-97%. 

TIU'bine Survival 

The value we used is 89% survival for fish passing through the turbines for all projects (letter from NMFS ETSD 
11/92). A value between 80% and 91% is reasonable given the following research. Holmes (1952) estimated indirect turbine 
survival of85-89% at Bonneville Dam Powerhouse I for subyearling chinook. Schoeneman et al. (1961) estimated 890/o 
(range 87-91%) survival for McNary Dam subyearling chinook. Long(1968) estimated 80-90% survival for coho at Ice 
Harbor Dam (85% mean). These results were adjusted to account for predation loss of control fish. Long et al. (1975) 
estimated 80% survival for coho at Lower Monumental Dam (range 76-83%). Ledgerwood et al. (1990;1991) estimated 
survival for subyearling chinook at Bonneville Dam at 90% (range 90-91 %) for twbine vs. downstream released controls. 

Bypass Slll'Vival 

The value we used in CRiSP.O was derived from estimates of collection and bypass survival: collection survival = 990/o; bypass survival =  990/o; therefore bypass survival =  0.� = 98% (MPAC 1986). This value is reasonable for the direct 
effects of passage through the bypass system given the following research. Ceballos et al. ( 1991 ), as quoted in Giorgi 1991, 
reported bypass survival as 99.8% during 1990 at all federal projects. These were direct effects only. DeHart (1987) reports 
an average of 97-99% survival for bypass systems (direct mortality only). Matthews et al. (1987) report a 4.4-7.6% (mean · 

5.8%) 43 day mortality associated with the bypass system from the gatewell. We do not sinmlate indirect effects of bypass 
systems; however recent research (Ledgerwood et a1. 1990;199l) suggests that indirect bypass mortality may be as greait 
turbine mortality at Bonneville Dam. Ledgerwood reported an average of 8% bypass mortality from combined direct an 
indirect effects for subyearling chinook at Bonneville powerhouse 2. These results are an average of estimated survival 
compared with control fish released at various points downstream of the dam. 

Fzsh Guidance Efficiency 

CRiSP.O fish guidance efficiencies were obtained from various sources, all of which are listed in Table 3. In 
addition, we have gathered together many of the estimates ofFGE from USACE research reports in order to show the 
sometimes wide range ofFGE estimated at a project. In many cases researchers did not estimate FGE for all species at a 
project and under a certain set of bypass conditions. In these cases we had to use the FGE from a similar species. 

· 
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Table 3. Fish guidance efficiency values from the literature and values used in CRiSP.O for. wild Snake River stocks. STS 
= submersible traveling screen. LTS = long traveling screen. and GR. =  20-foot raised head gates. 

Project Cooditioas Steelhead yearling dliDook 

Lower Granite STS 

GR 

LTS and GRb 

Uttle Goose STS 

STS IIDII GR 

LTS1 

LTS md GRb 

Lower MCIIU- Nooe 

mental 
STS8 

STS and GR 

Ice Harbor Sluiceway 

s-rs9 
LTS and GRb 

McNary STS 

GR 
LTS and GRb 

Jobn Day STS 

Lnt 

The Dalles Sluiceway 

� 
LTS4 

Booneville 1 STSS 

Bonneville 2 STS5 

STS md  
� 

References for Table 3: 

1 McKern 1987. 
2 McKern 1986. 
3 Beechie 1986 
4 usACE 1988 

Lit.cnture 
1S, 76(61-
93�16, n6 
81(63-91�. 
?916 
8816 
75, 691• 
70(61-
93�16 

74 (63-90)1, 
?916 
81 
8816 
4 

76-83, ?916 

S1 
92(88-95) 
8816 

76, 7S{48-
89�16 

87(8S-89t 
9016 
8S, 84-861 1, 
8616 
9016 
45, 4016 
70, 68-71 12 
85, 8316 
S6, 8014, 
7816 
3516 

62, soi6 

CRiSP.O Lit.cnture 
7616 S2, S3(3S-

74�16, s� 
?916 63(40-75�, 

7716 
8816 8816 
7016 S2, 61 1• 

60(43-
74�16, (S2-
77)7 

?916 74 (S7-81)1, 
7716 
81 

81g 8816 
4 2 

60(52-66), 
7716 

8418 73(66-78)8 
S1 S1 
92 78(73-SS) 

8816 
7si6 74, 7S{S1-

94�16 

88(8S-89t 
9016 9016 
8616 7216, 63-

731 1  
9016 

4317 45, 4016 
70 63, 56-6312 

8016 
7816 42, 42(3S-

50)14, 7616 
3si6 1916, 44-

781S 
6220 

67, 6si6 

5 USACE 1991; subyearling FGE values are for summer migrants 
6 Swan et al. 1990 
7 Ledgerwood et al. 1988 
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S316 

S617 

7cl 
6016 

7017 

Big 
2 

6s21 

6918 
4317 
7121 

7o2I 

9016 
7216 

4317 
6018 

3721 

1916 

6720 

Subyearling dliDook Sockeye 
Lit.cnture CRiSP.O Lit.cnture CRiSP.O 
S2, 3S2,16 3si6 S2, 412 412 

W, 4816 3si7 482 482 

6016 sci 6016,c 

S2, 3516 3516 S2 41 

401, 4816 3si7 S21 6017 

so 6S 
6016 so! 65! 
2 2 2 2 

35(30-40), 3 121 6021 
4816 

35e 6017 

51 4317 S1 43 17 
3121 6018 

6016 
36, 40(12- 4721 ss, 60(27- 6217 

60�16, 83� 
4610 

52(40-7It 
6016 6016 80 
20, 21 1 1, 2621 41 41 
351 1, 3016 
6016 

4S, 4016 4317 45 43 17 
38, 8-4613 1418 54, S212 S2 
6316 83 
10, 1 1 1S, 1021 23 2321 
414,7216 
2416, 22- 2416 145 14 
281S 
2416 2420 37 3720 
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8 Ledgerwood et al. 1987 
9 Brege et al. 1988 
10 Brege et al. 1988a; nighttime guidance 
11  Krcma et al. 1986 
12 Monk et al. 1987 
13 Monk et al. 1986 
14 Gessel et al. 1990; subyearling FGE values are for summer migrants 
15 Gessel et al. 1989; subyearling FGE values are for summer migrants 
16 USACE 1988a. 
17 Letter from NMFS Portland 2/92 
18 Discussion with J. Ceballos, NMFS Portland, 8/92 
20 M Smith, USACE NPD, pers. comin., 1 111/92 
21 Letter from NMFS Portland 1 1192 

Comments for Table 3: 

12130/92 

• 

a Other improvements scheduled for Bonneville Powerhouse 2 include: turbine intake extensions, streamlined trash racks, 
and lowered screens (USACE 1991). 

c Sockeye FGE was assumed to be similar to subyeariing FGE. 
e Data available for Lower Monumental STS FGE for subyearlings was used for STS and GR. at Lower Monumental and for 

STS at Ice Haibor for subyearlings and sockeye. 
f Data available for Little Goose STS and GR. FGE for yearlings and subyearlings was used for L TS and GR at Lower 

Granite. 
g Data available for Little Goose LTS FGE was used for L TS and GR at Little Goose. 
h Data available for Lower Monumental STS and GR FGE was used at Ice Haibor. 

SLCM Calibration and Transportation Survival 

• 
In calibration analyses using historic data, when a project did not exist, we set the spill, turbine, collection, and 

bypass survivals to 1. This, combined with a fish guidance efficiency of 1, allows to effectively remoVe the project from the 
model on a year-by-year basis. It should be noted, however, that the flow-mortality and flow-travel time relationships still 
reflect a reservoir condition where the project does not exist. Therefore we are probably overestimating both travel time and 
mortality in this situation. 

BYPASS SYSTEM· IMPROVEMENTS AND TIMING 

1993 SEIS 

Fish guidance efficiency (FGE) values projected for future bypass improvements at Federal projects are estimates 
provided by the USACE based upon research such as USACE 1988 and 1991. Some more recent estimates ofFGE were 
supplied by NMFS during consultations in August, October, and November 1992, and with the USACE Nortli Pacific 
Division in November 1992. Table 4 shows both current and future projected FGE values used in the _analyses. 

We used the FGE values in Table 3 for various bypass systems in all the scenarios. We used the values for bypass 
systems as they existed in 1990 for the 1990 Baseline Conditions case. We simulated standard length screens at Lower · 

Monumental and Ice Haibor, raised gates at Lower Granite and Little Goose, and interim bypass improvements at Bonneville 
powerhouse 2, which include streamlined trash racks, turbine intake extensions, and lowered screens for the 1993 Proposed 
Actions Case .. Bypass system improvements for the Future Conditions case are those currently proposed by the USACE 
through 1998: long screens at Lower Granite and Little Goose, raised gates at Lower Monumental, raised gates and long 
screens at McNary, and standard screens at The Dalles. 

• 
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Table 4. Past. present and future estimated fish guidance efficiency used in CRiSP.O for all species and all projects. 

Project and 8)'p8ll Altcm.tm: SEIS Casc  Y car Jmplcm.catcd YcarliDg Subyarling StcelhCid Sockeye 
Chinook Chinook 

Lower Granite 
Nopl"C!jcct 1968 100 100 100 100 
1/3 units ICI'eCilcd 1975 20 13 28 15 
Standard length ICRCIIS 1990 Baseline 1976 54 35 76 41 
Gate Raise 1993 Proposed Adions 1991 56 35 79 48 
Loag IICI'CICilS Future Conditions 1996 70 50 88 60 
LiUle Gooie 
No pl"C!jcct 1968 100 100 100 100 
stw-y 19'10 2 2 4 2 
213 units ICI'eCilcd 1975 41 25 49 29 
Standard length 1CRC11S 1990 Baacline 1977 60 35 70 41 
Gate Raise 1993 Proposed Adions 1991 70 35 79 60 
Loa_g IICI'CICilS Future Conditions 1996 81 50 81 65 
Lower Monumental 
No pl"C!jcct 1968 100 100 100 100 
stw-y 1990 Baseline 19'10 2 2 4 2 
Standard length ICRCIIS . 1993 Proposed Adions 1992 65 31 76 60 
Gate Raise Future Condition.s 1996 69 35 84 60 
Ice Harbor 
stw-y 1968 2 2 4 2 
Sluice 8S fish passage 1990 Baseline 1984 43 43 51 43 
Standard lenRth ICRCIIS 1993 Pnlpoacd Adions 1993 71 31 92 60 
MoNary 
stw-y 1968 2 2 4 2 
1/14 units ICI'eCilcd 1978 7 5 9 6 
2/14 units scnc:ncd 1979 12 9 14 11 
6114 anits ICI'1ICilcd 1980 31 22 35 28 
Standard length ICRCIIS 1990 Baseline 1981 70 47 75 62 
Gate Raise 1994? 85 50 87 70 
Loag IICI'CICilS Future Conditions 1995 90 60 90 80 
John Day 
No Project 1968 100 100 100 100 
Sluiceway 1971 2 2 4 2 
9/16 anits ICI'eCilccf 1985 42 16 . 50 25 
12116 units IICI"CCClcd 1986 55 21 66 32 
Standard lc:ngth ICRCIIS 1990 Baseline 1987 72 26 86 41 
The Dalles 
Sluiceway 1990 Baseline 1968 43 43 43 43 
Standard length ICRCIIS Future Condition.s 1998 60 14 70 52 
Bonneville I 
Sluiceway 1968 20 15 20 20 
Standard lc:nRth ICRCIIS 1990 Baseline 1984 37 10 78 23 
Bonneville n 
No Project 1968 100 100 100 100 
Standard lcagth ICRCIIS 1990 Baseline 1983 19 24 35 14 
Interim lmpnMDents 1993 Proposed Adions 1993 67 24 62 37 

1 Includes raised spillgates 

SLCM Calibration and Transportation Survival 

We used actual dates of installation oftmbines and screens (B. Brown. NMFS ETSD, pers. comm.) to estimate FGE 
for all species for the years 1968-1991 (fable 5). FGE values for when the project did not exist are set to 1.  The FGE for all 
projects was set to sluiceway FGE before any screens were installed. The sluiceway FGE was updated to reflect operation of 
the sluices as fish passage devices before screens were installed at certain projects. FGE for the period between no screens · 
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and full screening of all twbines was estimated from the formula: 

(1) 

where: 

P.. - L S• SFGE .  (1 - LFGE) 
FGE - FGE + ----'="-T�--=� 

PFGE = project fish guidance efficiency 
LFGE = sluiceway fish guidance efficiency 
SFGE = sCreens fish guidance efficiency 
S = number of turbines screened 
T = number of twbines 

12130/92 

• 

The FGE values after all screens have been installed at a project are the currently accepted values for all projects. FGE for 
some projects changes after screens are installed to reflect other improvements such as Iaised headgates and long screens. 

Table 5. Number of twbines and screens by year for each of the Federal hydroelectric dams on the lower Snake and 
Columbia Rivers. 

Y• � I  a-c.illc2 'lllo Dolol JallaDoy Nctlory lcellldlar �..__. Lillie a- �ar-c 
ToniDei - � - Tirtiaoi - Tirtiaoi _ ,..,.. _ � _ Tirtiaoi _ ,.,...,.. _ Tirtiaol _  

INI 10 14 0 14 0 0 0 0 0 
tte 10 t4 0 14 0 0 0 
uno tO t4 0 14 0 0 
t971 tO 14 16 14 0 0 0 0 
1972 to 14 16 14 0 0 
1972 10 n 16 14 0 
1974 10 n 16 14 0 0 0 
1975 10 n 16 14 
1976 10 n 16 14 
1977 10 n 16 14 0 
1m 10 n 16 14 
1m 10 n 16 14 2 
1!110 10 n 16 14 
I til 10 n 16 14 14 
11112 10 n 16 14 14 
t,., 10 n 16 14 14 
1!184 10 10 n 16 14 14 
1!185 10 tO n 16 14 14 
1!18fi 10 10 n 16 12 14 14 
191'1 10 10 n 16 16 14 14 ' 
1- 10 10 n 16 16 14 14 
1!119 10 10 n 16 16 14 14 
1990 10 10 n 16 16 14 14 
lffl 10 10 n 16 16 14 14 
lffl 10 10 n 16 16 14 14 
1m 10 10 n 16 16 14 14 
1!184 10 10 n 16 16 14 14 
1!195 10 10 n 16 16 14 14 
IM 10 10 n 16 16 14 14 
1, 10 10 n 16 16 14 14 ' 
1,. 10 10 n n 16 I' 14 14 6 ' 

TRANSPORTATION 

1993 SEIS 

• 

Fish transportation levels at Lower Granite, Little Goose, Lower Monumental, and McNary are based upon current 
guidelines developed by the Fish Transportation Oversight Team {FTOT). Transportation parameters (Table 6) reflect these 
guidelines as well as we can model them, since they are, for the most part, "soft" criteria For example, the FTOT criteria for 
Little Goose state that full transportation should occur when indices show that the chinook migrants have switched from 
spring to summer run fish. CRiSP.O simulates this by implementing full transportation on the predicted date on which 80% 
of yearling chinook will pass the project FTOT flow is the flow over which all fish are returned to the river, and is 100 kcfs 
in the Snake and 220 kcfs in the Columbia. The fish level is the cumulative number of migrants that need to be guided 
before transportation starts. This level is decreased to 0 in the Proposed Actions case to model the start of the transpo. 
season as beginning on April 1, regardless of the number of fish present This is to take into account the FTOT Opera 

Page 10 



• 

• 

• 

CRiSP.O Parameter Documentation 12130/92 

Criteria for 1992, which state that transport will begin in the last two weeks of March at Lower Granite and Little Goose if 
fish are present at the project. 

Transport was ended in the Baseline Conditions c3se on the date on which the USACE ended transport in 1990. 
These were July 26 for Lower Granite, July 21 for Little Goose, and September 14 for McNazy. Transportation was extended 
until September 30 in the 1993 Proposed Actions case. Transportation is simulated at Lower Monumental in the 1993 
Proposed Actions case, operating with the same FI'OT guidelines as Little Goose Dam. 

Table 6. Transportation parameters for transport projects in the Base, 1993 Proposed Actions, and Future Conditions 
cases. 

Parameter Lower Granite Little Goose Lower McNazy 
Monumental 

Year Operational 1990 1990 1993 1990 
Start Date - 1990 Baseline Conditions 
Proposed Actions 4/1 4/1 4/1 4/1 
Future Conditions 4/1 4/1 4/1 4/1 

End Date - 1990 Baseline Conditions 1n.6 7/21 9/14 
Proposed Actions 9/30 9/30 9130 9/30 
Future Conditions 9/30 9130 9/30 9130 

Flow Level (kcfs) 100 100 100 220 
Fish Level - 1990 Baseline Conditions 500 500 1000 

Proposed Actions 0 0 0 0 
Future Conditions 0 0 0 0 

Full T rt - all cases SOOAI 

The transportation efficiency is the proportion of fish collected in the bypass system that are actually transported 
when the flow is above the FI'OT level. In actual practice it reflects the percentage of the fish that go over the "small fish" 
slots and into the "large fish" slots, and thence into the barge, in the wet separators at Little Goose and McNazy dams. This 
was set to SOOAI for steelhead, 20% for yearling chinook, and 10% for sockeye (J. McKern, USACE, pers. comm.). We 
assumed an efficiency of lOOAI for subyearling chinook due to their small size. 

Transport survivals are adjusted to include a differential post-Bonneville Dam survival rate between transported and 
non-transported fish using existing data on transportation benefit ratios (T.BRs) of smolts released between 1968 and 1989. 
The CRiSP.O model is run in order to determine the post-transportation survival rate at each transportation facility. The 
USACE transportation studies (see Fisher 1992) released control and transported yearling and subyearling chinook and 
steelhead from McNazy, Ice Harbor, Little Goose, and Lower Granite dams from 1968 to 1989. I calculated the Transport 
Benefit Ratios as the ratio of the number of adults returning to all recapture points (in most cases; see Fisher i 992) from 
transported fish to the number of adults returning from in-river migrants (the control releases). I calculated the in-river 
survival of control fish releases using flow, spill, and bypass conditions from each of the years. Once these in-river surVivals 
are established they are multiplied by the appropriate TBR values, producing the adjusted transportation survival rate: 

(2) Post-Bonneville transport � = TBR • in-river survival 

There are two options used for transportation survival in the 1993 SEIS. The default option, Option 1, is the 
"average" wherein transport survival is the average of all modeled survivals at each project in all years (Table 7). In most 
cases I used the transportation survivals for each species at each project to obtain post-transport survivals for all species. For 
example, subyearling survival at Ice Harbor = subyearling survival from McNary • yearling survival from Ice Harbor I 
yearling survival from McNary. Transport survivals from Ice Harbor were applied to Lower Monumental in the 1993 
Proposed Actions scenario. 
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Option 2 is the "modem" option wherein transport survival is calculated as the modeled survival from only the. 
1986-1989 experiments (Table 7). Since experiments took place only at Lower Granite and McNary, I applied the SWVI 
from Lower Granite to all Snake River projects. Since subyearlings were only released at McNary, I calculated subyearling 
transport survival from the Snake River projects as following the same pattern as yearling chinook for Lower Granite. 

Table 7. Post - transportation survival for all species calculated first with all years' data (1968-1989; Option 1) and second 
with only 1986 and later experiments (Option 2). 

Species McNary Ice Harbor Little Goose Lower Granite 
Option 1 - All Years 

Subyearling chinook 68% 52% 490/o 390/o 
Yearling chinook 46% 35% 33% 26% 

Option 2 - 1986 and Later 
Subyearling chinook 66% 52% 52% 52% 
Yearling chinook 55% 43% . 43% 43% 

SLCM Calibration 

We researched the historical dates of transportation and the criteria used to determine transport levels in the years 
1975 - 1991 (DeLarm et. al. 1984, Koski et. al. 1985, 1986, 1987, 1988, 1989, 1990, Ceballos et. al. 1991, 1992; Table 8). 
The fish level needed to start transportation at each project was not used since we know the actual dates of transport at each 
project. 

• 

• 
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• Table 8. Transportation parameters for transport projects in the SLCM calibration years of 1975-1993. 

Year Project Start Date End Date Flow Level Criteria 
1975 Little Goose All species 
1976 Lower Granite 4/12 No separation; 

All species - SO% of run 
Little Goose All species - 500/o of run 

1977 Lower Granite 4/5 615 All species - transport all 
Little Goose 4/29 All species - transport all 

1978 Lower Granite 4/4 6/21 All species - transport all 
Little Goose 4/10 6/15 All species - transport all 

1979 Lower Granite 4/1 1  7/4 All species - transport all 
Little Goose 4/17 7/4 All species - transport all 
McNary 4/9 8124 All species - transport all 

1980 Lower Granite 4!3 1n All species - transport all 
Little Goose 4n 1n All species - transport all 
McNary 4/3 9/22 All species - transport all 

1981 Lower Granite 4/2 7/30 All species - transport all 
Little Goose 4n 7/24 All species - transport all 
McNary 3/30 9/11 All species - transport all 

1982 Lower Granite 4/4 7/29 85 Full trans at 800/o yearlings 
Little Goose 4/8 7121 85 Separation; 

Full trans at 80% yearlings 
McNary 3/30 9/24 220 Separation; 

Full trans at 50% subyearlings 

• 
1983 Lower Granite 4/2 7/30 85 Full trans at 80% yearlings 

Little Goose 4/4 7/8 85 Full trans at 80% yearlings 
McNary 4/3 9/22 220 

1984 Lower Granite 4/1 7126 Full trans at 800/o yearlings 
Little Goose 4/5 7128 85 Full trans at 800/o yearlings 
McNary 4/16 9/28 220 

1985 Lower Granite 4/1 7/23 Full transportation 
Little Goose 4/1 7/23 85 Full trans at 800/o yearlin� 
McNary 4/6 9/26 220 

1986 Lower Granite 4/1 7124 Full transportation 
Little Goose .4/1 7/3 85 Full trans at 80% yearlings 
McNary 4/1 9/26 220 

1987 Lower Granite 4/1 7/31 Full transportation 
Little Goose 100 Full trans at 800/o yearlings 
McNary 220 

1988 ·Lower Granite 4/1 7124 Full transportation 
Little Goose 100 Full trans at 800/o yearlings 
McNary 220 

1989 Lower Granite 4/1 7/30 Full transportation 
Little Goose 100 Full Trans at 800/o yearlings 
McNary 220 

1990 Lower Granite 4/1 7/26 Full transportation 
Little Goose 7121 100 Full trans at 800/o yearlings 
McNary 9/14 220 Full trans at 800/o yearlings 

1991 Lower Granite 411 9/30 Full transportation 

• 
Little Goose 4/4 8/31 100 Full trans at 800/o yearlings 
McNary 4/1 9/30 220 Full trans at 800/o yearlings 

1992 Lower Granite 4/1 9/30 Full transportation 
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1993 

Little Goose 
McNary 
Lower Granite 
Little Goose 
Lower Monumental 
MeN 

FLOW INPUTS 

19.93 SEIS 

4/1 
4/1 
4/1 
4/1 
4/1 
4/1 

9/30 
9130 
9/30 
9/30 
9/30 
9/30 

100 
220 

100 
100 
220 

12130/92 

Full trans at 800.41 yearlings 
Full trans at 800.41 yearlings 
Full transportation 
Full trans at 800.41 yearlings 
Full trans at 800.41 yearlings 
Full trans at 800.41 lin 

• 

We used different HYSSR flow files from the USACE for the Baseline Conditions (file "hm92a"; Alternative 1) case 
and the Proposed Actions case (file "jb92d"; Alternative 4). We also used the USACE HYSSRfiles for three other options 
under the 1993 Proposed Actions case in the sensitivity analysis for flow (files "jb92b"; Alternative 2, "jb92c"; Alternative 3, 
and "jb92e"; Alternative 5). Period average flows from HYSSR simulations ofhydrosystem operations are modulated to daily 
average values using 1991 flows at Wells Dam, Lower Granite, and McNary dams for the mid-Columbia, Snake, and lower 
Columbia rivers respectively. 

SLCM Calibration and Transportation Survival 

Flows for the SLCM calibration and transportation survival analyses were from USACE, FPC, CRI1FC, and NPPC 
actual flow data for each project. We obtained actual daily flow and spill for all projects from 1968 - 1991 from the various 
agencies. Flow was summed over SAM periods for input into CRiSP.O. Period average flows were modulated to daily 
average values using the actual daily flows for each year at Wells Dam, Lower Granite, and McNary dams for the mid
Columbia, Snake, and lower Columbia rivers respectively. • 
SPll..L INPUTS 

1993 SEIS 

Planned fish spill at Fedetal projects in the 1990 Baseline Conditions case is based upon the 1989 Fish Spill 
Memorandum of Agreement (Table 9). The planned fish spill at mid-Columbia PUD projects is based upon the Federal 
Energy Regulatory Commission stipulation agreement current in 1991. Planned spill is assumed to be eliminated as a 
passage improvement device at each project when bypass systems are completed. Fish spill was modeled in the Proposed 
Actions and Future Conditions cases based on the actual spill which took place in 1992 (USACE; Table 9). Forced spill is 
determined on a daily basis from the modulated daily flow and the hydraulic capacity at each project. There was no 
overgeneration spill (spill due to a lack ofload) in this analysis. 

SLCM Calibration and Transportation Survival 

Spill inputs for the SLCM calibration and transportation survival analyses were from USACE, NPPC, CRITFC, and 
FPC actual flow data for each project. Total spill in kcfs was converted to spill as a percentage of period average flow. 
Forced spill was calculated as total spill minus powerhouse capacity. Spill shaped for fish passage was then total spill -

forced spill. 

• 
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Table 9. Instantaneous fish spill rates from the 1989 Fish Spill MOU, as occurred in 1992, and as modeled. 

Project and Conditions Spill Spill Hours Hours/Day Days of Spill 
(0/o) 

Lower Monumental 
Spill Agreement 70 18:00 - 6:00 12 April 15 - July 22 
1992 40 12 April 15 - May  31  

43 12 June 1 - August 15 
1990 Baseline Conditions 70 18:00 - 6:00 12 April 15 - July 22 
1993 Proposed Actions 0 
Future Conditions 0 

Ice Harbor 
Spill Agreement 25 18:00 - 6:00 12 April 15 - July 22 
1992 60 12 April 15 - May  3 1  

30 12 June 1 - August 22 
1990 Baseline Conditions 25 18:00 - 6:00 12 April 15 - July 22 
1993 Proposed Actions 60 12 April 15 - May  31  

30 12 June 1 - August 22 
Future Conditions 0 

John Day 
Spill Agreement 20 20:00 - 6:00 10 June 7 - August 22 
1992 20 10 June 7 - August 22 
1993 Proposed Actions 20 10 June 7 - August 22 
Future Conditions 0 

The Dalles 
Spill Agreement 10 20:00 - 4:00 24 May 1 - June 6 
1992 30 8 May 1 - June 6 

15 8 June 7 - August 22 
1993 Proposed Actions 30 8 May 1 - June 6 

15 8 June 7 - August 22 
Future Conditions 0 

Bonneville 
Spill Agreement 18:00 - 6:00 
1992 53 24 April 15 - June 1 1  

41.5 24 June 12 - August 23 
1993 Proposed Actions 53 24 Apri1 15 - June 1 1  

41.5 24 June 12 - August 23 
Future Conditions 0 

FLOW - TRAVEL TIME RELATIONSHIPS 

For all species except subyearling chinook, we used a flow travel-time equation to compute fish travel time from 
pool length and flow (Boyer 1974): 

(3) 

where: 

T= /pool 
(k; + k2 • flow) 

T= travel time through the pool (days) 
/pool = pool length (km) 
flow = project outflow (kcfs) 
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The parameters k1 and k2 are based upon a regression of water particle velocity for all reservoirs (fable 10) for all poo� 
(Boyer 1974). Therefore this flow-travel time relationship essentially models yearling chinook and steelhead as water � 
particles. There is evidence from brand and PIT tag data that yearling chinook travel slower than water particles. Figure 1 
shows the results of this relationship for Snake River pools. 

Subyearling chinook migrants are modeled with two options. The default option. Option 1, is a unique flow travel
time equation which incorporates fish length. This relationship applies only to Lower Granite Pool, which is the only pool 
for which data has been collected. The relationship is of the form: 

(4) 

where: 

T =  /pool•[kl + k4 + ks] 
(k1 +k2 • flow) I 

T= travel time through the pool (days) 
/pool =  pool length (km) 
flow = project outflow (kcfs) 
I =  fish length (mm) 

The parameters k1 and k2, are from the water particle'velocity regression performed for yearling chinook. The parameters k3 
, k4 and ks are based upon an inverse regression of data p�nted in DeHart 1991. The regression was of the form: 

(5) 1 a+ p + 'P tspeed (� +� • flow) I 
where: tspeed = fish velocity (kmlday) 

flow = mean project outflow (kcfs) 
I =  fish length (mm) . � 

For Lower Granite Pool, /pool =  60.2, k1 = 1 . 118, k2 = 0.136, k3 = -().71, k4 = 2.87, and ks = 72.1 1  (fable 10). Length� 
set to 95 mm, and is held constant (average migration length from DeHart 1991). The regression has an adjusted R2 value of 
0.47. Figure 2 shows the results of this equation at different flows. Some concern has been expressed over the species 
composition of the PIT tagged sobyearling chinook that make up this dataset Of the 75 fish released by USFWS and 
detected at Lower Granite, 57 were analyzed as to species (electrophoresis) and age (scale annuli). Of these, 46, or 8 lo/o, 
were confirmed to be age 0 fall chinook (D. Rondorf, USFWS, pers. comm.). About 500/o of the fish released by IDFG and 
detected at Lower Granite were confirmed to be age 0 fall chinook by the same methods (D. Rondorf, pers. comm.). The 
dataset we used was primarily composed ofUSFWS releases. 

Travel time through pools from Little Goose Pool to Bonneville Pool under Option 1 is computed from data in 
Berggren and Filardo (1990). The equation is of the form: 

(6) 

where: 

T =  /pool eCt,+t.•IDCkt +�·flow» 
T= travel time through the pool (days) 
/pool = pool length (km) 
flow = project outflow (kcfs) 

The parameters k1 and k2 are based upon a regression of water particle velocity and flow in each pool (Boyer 1974). These 
are the same parameters as used for yearling chinook and steelhead above. The parameters k3 and k4 are based on a log-log 
regression of 1981 - 1988 brand release groups in John Day reservoir from Berggren and Filardo (1990) for all pools except 
Lower Granite (fable 10). The regression has an adjusted R2 value of0.31 in John Day pool. Figure 3 shows the results of 
this equation at different flows in John Day pc)ol. 

Option 2 assumes that subyearling chinook travel at a constant rate. We applied a travel speed of 5.62 krnlda. 
pools except Lower Granite, which is the median travel rate through John Day pool from the brand data coll�ed in I 
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1988 (Figure 2; S. Bledsoe, CSC, pers. comm.). We applied the rate of 3. 71 kmlday in Lower Granite pool, which is the 
average travel speed of the 1991 PIT tagged subyearling migrants (DeHart 1991; Figure 3). 

Table 10. Parameters k1 and k2 for the travel time equation for yearling chinook, steelhead, sockeye, and coho migrants 
and parameters k3, k4, and k5 for subyearling chinook in the 1990 Baseline Conditions scenario. Note that 
parameter k5 is applicable only to subyearling chinook in Lower Granite pool; see text. 

River reach Yearl.iu,; chioook � earlin2: chinook 

k1 k2 k3 k4 kS. 
Lower Granite 1.1 18 0.131  -0.771364 2.871617 72.1 1 195 
Little Goose 1.76 0.206 -0.902345 0.809054 -

Lower Monumental · 2.17 0.235 -1.023646 0.8 12 123 -

Ice Harbor 1.1 19 0.283 -1.057468 0.788581 -

South Confluence 0.537 0.24 -0.890684 0.78089 -

Wells 0.7359 0.3 169 -1.109653 0.78127 -

Rocky �h 1.0238 0.297 -1.084188 0.7863 1 1  -

Rock Island 2.262 0.539 -1.571607 0.78966 -

Wanapum 0.604 0.199 -0.394839 0.793596 -

Priest Rapids 0.916 0.404 -1.298063 0.781024 ---
North Confluence 0.539 0.5 -1.435 14 0.775684 --

McNary 1.525 0.09 -0.376129 0.8462 16 ---
John Day 1.038 0.05 0.065686 0.862973 -

The Dalles 5.607 0.277 -1.400275 0.86070 1 -

Bonneville 1 6.394 0.177 -1.334872 0.92978 -

Flow (kcfs) 
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Figure 1. The CRiSP.O flow-travel time relationship for yearling chinook in Lower Granite Pool. 
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Figure 2. The CRiSP.O flow-travel time relationship for subyearling chinook in Lower Granite Pool under both Option 1 and 
Option 2. 
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Figure 3. The CRiSP.O flow-travel time relationship for subyearlings in John Day Pool under Options 1 and 2, along with 
the 1981-1988 brand data. 

• FLOW - SURVIVAL RELATIONSHIPS 

• 

For all species except subyearling chinook, the flow-survival relationship for the lower Columbia and Snake reservoirs is 
based upon a quadratic flow survival relationship (CRiSP.O Documentation, Eq(11)): 

(8) sres = {1 -predmrt • ( k] + k4 • flow+ ks • flow 2 )} !pool 
where: sres = survival through the reservoir 

predmrt = predation multiplier 
/pool =  pool length 

The parameters are cahbrated with observed system survival estimates for marked spring chinook and steelhead reported in 
Sims and Ossiander 1981 and Raymond 1979. The interpretation and regression of the data was performed by the Northwest 
Power Planning Council. A cutoff value was used to hold survival constant above a specified threshold flow. This flow level 
at which survival becomes constant corresponds with the highest flow level for which data was available. Figure 4 shows the 
results of this relationship for Lower Granite pool. Equation parameter values are given in Table 1 1. 

Subyearling chinook are modeled with a flow-survival relationship computed from the Columbia River Ecosystem 
Model (CREM). The reservoir mortality of subyearling migrants traveling at the median velocity of 5 km/day was computed 
in CREM. This mortality is converted to a constant mortality/day which is used in CRiSP.O (fable 1 1): 

(7) sres = (1 - mrtday • 1) 
where: sres = reservoir survival 

mrtday = fraction killed each day 
T = time in days to traverse the reservoir 

The results of this relationship are shown in Figures 5 and 7 foi: Option 1 and Figures 6 and 8 for Option 2 . 

Table 1 1. Parameters for the flow-survival equation for yearling chinook, steelhead, sockeye, and
.
coho migrants. 
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Species/River reach k3 k5 Cutoff Mrtday 

Subyearling chinook 0.035 
Mid-Columbia 1 
Snake & L. Columbia 0.0226 

All others 0.0239 -0.000359 0.00000151 141 kcfs 
Snake River 
Lower Columbia 0.03 179 -0.000203 0.000000353 341 kcfs 
Mid-Columbia 1 0.035 

1 An assumed 3.5 percent mortality per day (based upon a review qf'FERC and mid-Columbia 
Proceedings) is applied to the flow - survival relationship for all mid-Columbia projects. 
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Figure 4. Results of the flow-survival equation for yearling chinook in the Snake River reach. 
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Figure 5. Results of the flow-survival equation for subyearling chinook in Lower Granite pool under Option 1. 
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Figure 6. Results of the flow-survival equation for subyearling chinook in Lower Granite pool under Option 2 . 
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Figure 7. Results of the flow-survival equation for subyearling chinook in John Day pool under Option 1. 
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Figure 8. Results of the flow-smvivai. equation for subyearfuJg chinook in John Day pool under Option 2 . 

SQUAWFISH MANAGEMENT 

1993 SEIS 

• 

• 

We modeled the effect of squawfish management through a reduction of reservoir mortality for the 1993 Proposed 
Actions and Future Conditions cases. A 7.5% reduction in mortality per day (mrtday) for subyearling chinook and mortality 
per mile (via predmrl) for all other species was modeled as the moderate effectiveness level of predation reduction in the 
1993 Proposed Actions relative to the 1990 Baseline Conditions (NMFS; Table 12). An overall 25% reduction in mortality 
per mile (day) was modeled as the moderate effectiveness level of predation reduction for the Future Conditions case. We 
varied the reduction in predation mortality by 50% about its mean for the low and high effectiveness scenarios for both the 
1993 and Future cases. Figures 4 through 8 show the results of the lowest and highest reductions in predation mortality that 
we modeled on the survival of chinook migrants. 

This levels of predation reduction we modeled are based upon predation modeling which projects that a sustained 10 to 20% 
harvest of adult northern squawfish may result in a 50% or more reduction in predation mortality within a 10 year period 
(Rieman and Beamesderfer 1990). Based on the uncertainty regarding the potential benefit of squawfish management and 
the unknown proportion of reservoir mortality associated with squawfish predation, the projected 50% reduction in predation 
mortality was halved to 25% in reservoir mortality. Additional research has indicated that previously unexplained losses of 
juvenile salmonids in the John Day reservoir can be accounted for by predation (Rieman et al. 1991). Estimates are that 
approximately 3 million juvenile salmonids are lost to predation annually in the John Day reservoir. This translates to 
approximately 14% of all juvenile salmonids entering the John Day pool (monthly mortality ranged from 7% in June to 61% 
in August). 

Table 12. Mrtday (for subyearling chinook) and predmrt parameters for all species and all levels of predation control. 
effectiveness we modeled. 
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Scenario Reduction in mortality Predmrt Mrtday 

Baseline Conditions 00/o 1 0.0226 
1993 Proposed Actions 
Low Effectiveness 3.75% 0.9625 0.0217525 
Moderate Effectiveness 7.5% 0.925 0.020905 
High Effectiveness 11.25% . 0.8875 0.0200575 

Future Conditions 
Low Effectiveness 12.5% 0.875 0.019775 
Moderate Effectiveness 25% 0.75 0.01695 
Hi Effectiveness 37.5% 0.625 0.014125 

MODIFICATIONS TO RESERVOIR ELEVATIONS 

1993 SEIS 

We modeled reservoir elevation changes in all Snake River and John Day reservoirs for the Proposed Actions and 
Future Conditions c::ases with the following assumptions: 1) changes in yearling chinook and sockeye fish travel time 
throughout the reservoir are equivalent to changes in water particle travel time; and 2) changes in the flow-survival 
relationship are based upon equivalent flows derived from changes in particle travel time. The subyearling chinook travel 
time equation was computed as above for all pools, but the k1 and k2 parameters from the lowered pool condition (fable 13) 
were used in the regression for Little Goose. Lower Monumental. Ice Harbor. and John Day pools. 

Since both travel time and reservoir survival are determined with average flow over the time period fish are in a 
reservoir. lowered reservoir flow needs to be expressed in terin$ of normal reservoir elevation flow. rate. Therefore the flow 
rate at normal reservoir elevation was determined that would result in a similar water particle travel time at the reduced pool 
elevation. See CRiSP.O Documentation Equation (28) for a complete description of the changes in the flow-travel time and 
flow-survival equations. 

We modeled a reservoir elevation of0.5 feet above normal minimum operating pool for the Snake River projects 
(Lower Granite. Little Goose. Lower Monumental. and Ice Harbor) and the John Day reservoir elevations as they occurred in 
1992 (fable 13). Note that under the second flow-travel time equation for subyearling chinook travel time is independent of 
flow; therefore this parameter does not change with lowered pools. 

· 
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Table 13. Parameters for the travel time equation for yearling chinook, steelhead, sockeye, and coho, and subyearling � 
chinook migrants in the pools which were lowered for the 1993 Proposed Actions and Future Conditions � 

Project Yearling chinook 
Flow - survival  

Lower Granite 1.1 18 0.136 -0.768973 2.946191 72.105152 -0.000372 0.00000162 
Little Goose 1.76 0.217 -0.935338 0.807128 -0.000378 0.00000167 
Lower Monumental 2.17 0.239 -1.034041 0.81 1436 -0.000366 0.00000157 
Ice Harbor 1.1 19 0.287 -1.06731 0.788334 -0.000364 0.00000155 
John D 1.038 0.051 0.054568 0.861188 -0.000205 0.00000036 

FISH RELEASES 

In general, the method for developing input disttibutions of Snake River wild chinook and sockeye salmon was as 
follows. The daily collection totals or PIT tag detections at Lower Granite Dam were obtained for all years for which data 
exists (Fish Passage Center and PT AGIS). Each day's collection or detection total was computed as a percent of total 
numbers collected for each stock (spring, summer, and fall chinook and sockeye) in each year. This daily percent of total 
collections or detections was then summed across years and divided by the number of years. This results in an average 
percent of total collections for each stock and each day. The average daily percent of total collections or detections was then 
multiplied by the number ofsmolts produced for each stock to arrive at daily number offish for input to CRiSP.O. 
Approximate numbers of smolts were calculated by multiplying the distribution by a factor approximating $e number

_ 
of� 

smolts produced upstream of Lower Granite Dam (Table 15). This calculation assumed the number of spawners, � 
sex ratios, and production functions used in the SLCM calibration for spring, summer, and fall chinook (see Fisher et al. 
1992). We used the average number of sockeye collected at Lower Granite Dam (Fish Passage Center) for Redfish Lake 
sockeye smolt numbers. 

Finally, since we model the smolts through Lower Granite pool, we had to back up the input distributions in time in 
order to simulate their arrival at the head of the pool. We used various sources for the travel time for each stock and then 
adj� the input distribution backwards by the travel time of each stock through the pool. Table 14 descn'bes the data used 
to arrive at distributions and timing, and Table 15 shows the number of smolts and the travel time for each species. Although 
the calculations of the number of wild smolts are rough, the arrival distribution of smolts at Lower Granite is much more 
important than the number of smolts for calculating hydrosystem mortality for wild sockeye and chinook salmon from the 
Snake River for two reasons: 

• The large numbers of hatchery smolts being released into the head ofLower Granite Pool in the model (over 5 
million) determine the smolt indices which are used in the model to turn full transportation off and on. 

• There are no other density-dependent functions in the model. 

Figure 9 shows the final input distributions for the Snake River wild stocks in CRiSP.O. Hatchery fish release 
locations, numbers, and timing for 1990 were provided by the Fish Passage Center. Wlld fish numbers, other than those 
released above Lower Granite Dam, came from USACE 1991, Anon. 1985, and consultation with NMFS . 
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Table 14. Data sets and methods used for calculating the input distributions of Snake River wild salmon for CRiSP.O . 

Stock Spring chinook Summer chinook Fall chinook Sockeye 
Data used for 1989-1991 PIT 1989-1991 PIT 1985, 86, and 91 1991 PIT tag 
distribution tag detections of tag detections of collections at detections at 

wild stocks at wild stocks at LWG and 1991 LWG and LGS 
LWG LWG PIT tag detections 

at LWG 
Source Matthews et al. Matthews et al. Fish Passage PTAGIS 

1991; PTAGIS 1991; PTAGIS Center and 
PTAGIS 

Data used for CRiSP.O flow- CRiSP.O flow- Average travel CRiSP.O flow-
timing adjustment ttime with LWG ttime with LWG time of 1991 PIT ttime with LWG 

flow flow tag groups 1991 flow 
Source Buettner 1991 Buettner 1991 PTAGIS USACE flows 
Remarks PIT tag used since PIT tag used since All available data PIT tag data used 

LWG collections LWG collections used because of since LWG 
include hatchery inclUde hatchery highly variable collections 
fish fish timing probably include 

kokanee 

Table 15. Some additional variables used to calculate the number and timing of wild salmon stocks above Lower Granite 
Dam. 

Measure 
Number of Spawners 
Number of Smolts 
Travel Time (days) 

6,065 
2,210,491 

6 

Summer Chinook 
2,195 

367,490 
6 
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Figure 9. Input distributions for wild salmon stocks above Lower Granite Dam, in thousands of smolts. 
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Abstract 

Council staff has analyzed the effect of 1 993 operation on Snake River spring 
chinook. This was conducted in cooperation with the National Marine Fisheries Service, 
U.S. Army Corps of Engineers, Bonneville Power Administration and the state fishery 
agencies and Indian tribes. The analysis was part of a continuing process to refine 
analytical methods and assist regional decision makers. 

We focused on two aspects of the biological impacts of 1 993 operations: the 
change in juvenile downstream passage survival and the rebui lding of Snake River spring 
chinook over time. Passage survival impacts were analyzed using the Passage Analysis 
Model (PAM) as a probability function given a range of possible runoff conditions. 
Rebuilding was analyzed using the System Planning Model over a 20 year period. 
Conditions examined were a base condition, planned 1 993 operation of the hydroelectric 
system (1 993 static), and a futures option that included the 1 993 operations plus the 
addition of extended screens at several projects. The latter two options were an·alyzed 
under two scenarios that assumed low and high effectiveness of predator control, adult 
passage survival, and stock productivity. 

Our analysis of the 1 993 operations showed an increase in juvenile passage 
survival relative to the base case or pre-1 992 operations. Because flow augmentation in 
the Counci l's program was concentrated on the low flow years, the greatest increases in 
survival were seen when runoff and flow were the lowest. Under the lowest flow 
conditions, the 1 993 operations increased survival. by up to by 9% to 30% over the base 
condition depending on the option and assumed effectiveness of the actions. However, 
even with the 1 993 operations, passage survival rates in the lower flow years remained 
low. 

In the life cycle analysis, adult spring chinook returns in the base condition declined 
over time. This appears to be general ly consistent with recent trends in returns and the 
threatened status of these stocks. The estimated increase in passage survival rate as a 
result of 1 993 operations (assuming both low and high biological effectiveness of the 
actions) was insufficient to tum the trend line around and begin to rebuild the runs. 
Significant rebuilding was seen only when stocks were assumed to be very productive, 
adult passage survival was improved, predator control was effective, and all planned 
screening changes were in place and performed as hoped. 

We stress that the rate of rebui lding is very sensitive to the starting conditions and 
the calibration of the model. There is sufficient scientific uncertainty in these to caution 
against conclusions regarding relatively minor differences in the rate of rebuilding between 
different options or between analyses by different parties. Within the present limitations of 
our knowledge, we are best able to compare the relative effectiveness of different options 
to change passage survival rates, how they contribute to rebuilding, and the effects of 
uncertainty of different options. Because of scientific uncertainties, the effect of 
unforeseen events and natural variability, projections of the rate of rebuilding and resulting 
population sizes are much less certain. 

These results indicate that the existing measures, while improving the lot of Snake 
River spring chinook, are probably inadequate to cause substantial rebuilding of the 
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population. Additional actions will be needed. These conclusions are consistent with 
analysis conducted during the Council's phase 2 and phase 3 amendment processes . 
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Introduction. 

In cooperation with the Bonneville Power Administration, the U.S. Army Corps of 
Engineers, the National Marine Fisheries Service, and fishery managers and tribes, the 
Northwest Power Planning Council staff is conducting an analysis to evaluate the potential 
biological impact of the 1 992-93 operation of the hydroelectric system on salmon 
populations in the Snake River basin1 . The analysis reported here was confined to Snake 
River spring chinook. We compared a baseline condition (pre 1 992), to the effects of 
1 992-93 operation of the hydroelectric system (referred to as the 1 993 Static Conditions) 
and to the potential affects of a set of future assumptions (referred to as 1 993 and Future 
Conditions). We examined these options at two levels of effectiveness (low and high). 
This analysis did not examine the effect that other future actions, such as more flow or 
pool drawdown, for example, might have on rebuilding, and was designed to mimic the 
operating conditions postulated by the Corps of Engineers and the Bonneville Power 
Administration. 

An important aspect of forecasting the biological impacts of the 1 993 operations is the 
effect of scientific and environmental uncertainties. It is important to understand that it is 
not possible to forecast the biological impacts with certainty. For example, not only are we 
unable at this time to forecast runoff and flow for 1 993 and future years, but significant 
scientific uncertainties exist regarding smolt transportation, the effect of water velocity on 
fish survival, the underlying biological productivity of important fish populations, and other 
factors. What is possible is to examine a range of outcomes under alternative, plausible 
assumptions over a range of environmental conditions. The effects of these uncertainties 
on our ability to forecast biological outcomes are important considerations that should 
affect judgments regarding the potential biological impacts of the 1 993 operations. 

We treated these uncertainties by providing forecasts under two levels of 
effectiveness of proposed actions. Because of the uncertainty regarding the runoff and 
flow conditions for 1 993 and future years, the effect of 1 993 actions on passage survival 
were treated as a probability function based on the 50-year record of runoff from 1 929-78. 
An appendix to this analysis, containing the results of further work on the sensitivity of 
downstream passage survival rate to scientific uncertainties, wil l  be forwarded at a later 
date. 

We addressed two questions in the present analysis: 

1 )  What change in juvenile passage survival rate might we expect to see under the 
various options? 

2) How might the these changes, when combined with changes in other life cycle 
stages, contribute to the rebuilding of Snake River spring chinook? 

1 Results and conclusions reported here are draft. They do no represent the opinion or position of the 
Northwest Power Planning Council on issues pertaining to the Endangered Species Act. 
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These questions were addressed using two analytical models. The Passage Analysis • 
Model (PAM) was · used to examine the changes in passage survival rate over a range of 
possible runoff conditions. The impact of these survival changes to Snake River spring 
chinook was further analyzed using the System Planning Model (SPM). This model was 
used to project the effect of these changes on adult returns over a twenty year period. 

The 1 993 static operations scenario was distinguished from the baseline condition by 
an increase in flow, the addition of screening and transportation at Lower Monumental 
Dam , the addition of standard length screens at Ice Harbor, and a decrease in reservoir 
elevation for the lower Snake pools and McNary. The 1 993 and Mure operations scenario 
included the 1 993 static conditions and added extended screening at several projects. 
Table 5 summarizes the Passage Analysis Model input parameters (those that change are 
shaded). 

Results of the 1 993 static and 1 993 and future conditions were compared to the 
baseline condition using a low/high range of assumptions for three areas of biological 
uncertainty: 

1 )  The effectiveness of predator control to reduce reservoir mortality, 
2) The effectiveness of actions to reduce adult passage mortality, and 
3) The effectiveness of habitat restoration projects to increase subbasin productivity 

( egg-smolt, and smolt-smolt su
.
rvival rate), 

Description of the Options. • -----------------

Mainstem Operation Variables 

Baseline Conditions 

Flow input was generated by the Corps of Engineers using the HYSSR model. For 
the baseline condition (1 990-91 ), they included system operation prior to any of the 
operational modifications generated by Salmon Summit and successors. The current 
Water Budget was present and normal pool elevation was assumed for all reservoirs. 
Standard length screens were present at all projects except Ice Harbor and Lower 
Monumental. 

1993 Static Operations 

The 1 993 static operations modeled by the Corps reflected the system operating 
strategy used in 1 992. This was similar to the Northwest Power Planning Council's Phase 
2 program (adopted in Dee., 1 991 ) except that a minimum of 900 KAF in the intermediate 
runoff range was assured. It also allocated more water to refil l  in high runoff years. Lower 
Snake projects were operated to 1 foot over MOP , and John Day Pool was operated at an 
elevation of 263.5 feet. A gate raise was assumed to be implemented at Lower Granite • 
Dam. At Lower Monumental Dam, standard length screens were assumed to be functional 
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transportation was operational, and voluntary spill was discontinued. At Ice Harbor dam, 
standard length screens were assumed to be functional. 

1 993 and Future Operations 

The 1 993 and future operations were distinguished from the 1 993 static conditions 
with the addition of extended screens at Lower Granite, Little Goose, and McNary, the 
addition of standard length screens at The Dalles, and a gate raise at Lower Monumental. 

Biological Variables 

Because predator control program is unproven, its effectiveness to increase reservoir 
survival rate was modeled at two levels for both the 1 993 static condition and the 1 993 and 
future condition. For the 1 993 static option, we assumed a low value of 0% change and an 
upper value of 7.5% change. The futures option used values of 0% and 25%. 

Upstream passage survival rates (through the whole system) were modeled at two 
levels for both the 1 993 static and 1 993 and future conditions, either the baseline value of 
46.8% or an improved value (approximately a 5% overall improvement) of 48.9%. There is 
no data yet available on the effectiveness of measures affecting adult upstream passage 
survival, however, we felt that a 5% overall increase was a plausible, if optimistic, estimate 
for 1 993. 

Two production levels were explored in the 1 993 and future condition to examine the 
sensitivity of the model to uncertainty in stock productivity and simulate the effect of 
improvements in habitat condition. Two parameters were manipulated here, the egg to 
smelt survival rate (increased by 1 0% from 1 3.75% to 1 5. 1 2% ), and the smelt to smelt 
survival rate which was increased by 3.5% (from 95% to 98%). 

Analytical Methods 

This analysis used several different computer models and analytical tools. This 
included the Corps' HYSSR modeled referenced above that was used as the 
hydroregulator to generate flow using the runoff for the years 1 929-78. The Passage 
Analysis Model (PAM) was used to estimate downstream juvenile passage survival rate 
under each of the 50 flow estimates. These passage survival estimates were used as 
input into the System Planning Model (SPM). This is a life cycle model that projects, in this 
case, the biological effect that the various survival rate changes have on the number of 
adult spring chinook returning to Lower Granite Dam. 

Each option was run 500 times with the System Planning Model, for a 20 year time 
period (5 life cycles). Downstream passage survival rates were picked randomly (year to 
year) from the mainstem passage file used in the particular option. For each option, 
actions that are taken to rebuild Snake River spring chinook remained constant for the 
duration of the run. That is, all assumed changes are in the input files at the start of each 
run. Escapement to subbasin by run and year was output (a total of 1 0,000 output 
records per option). These results were read into SAS, a statistical software package, 
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which calculated the median, 1 0 and 90% confidence limits for the escapement by year. • These values were plotted, by scenario, in the results section. 

The analysis and the resulting combinations of action are outlined as follows: 

Table 1 .  Option layout for Snake River spring chinook analysis.* 

*Transportation Model 1 was used for calibration was to wild adult counts at Lower Granite Dam 
from 1 979-1 991 (Ave. = 6879, Coefficient of Variation = 0.55), and a Smolt to Adult Survival Rate of 0.44% 
(to Lower Granite Dam). HIGH scenarios are set to match MEDIUM parameters from discussions with SPA 
on their modeling parameters. 

Results. • ----------

Effect of 1993 static, and 1993 and future operations on juvenile passage survival 
rates. 

Because we have no idea at this point what the flow in 1 993 and near Mure years 
might be, survival can only be characterized as a probabil ity function based on the 50 flow 
estimates from HYSSR. To do this, PAM generated 50 estimates of survival for each 
condition which were then summarized as cumulative probability curves (Figure 1 ). 

Appreciable increases in juvenile passage survival are observed throughout the range 
of options modeled. The greatest change occurred in the lower water flow conditions when 
survival was worst. The average survival rate improvement compared to the baseline 
condition (for the 50 flow years modeled) ranged from 6% (1 993 static low condition) to 
20% (1 993 and future - high condition, See Table 2). This reflects a fairly broad range of 
assumptions about the effectiveness of predator control on reservoir mortality (0% - 25% 
reduction), and substantial increases in fish guidance efficiency at several projects. Flow 
augmentation was a significant contributor to the improved passage survival while 
transportation at Lower Monumental Dam provided only a very small increase in average 
survival. 

• 
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Because flow augmentation under the Council's program occurs primarily in low runoff 
conditions, improvements in passage survival rate relative to the base condition were 
highest in these years. This is seen in the following table that summarizes the passage 
survival rate changes in the eight lowest flow years on record: 

Scenario Survival Rate Percent change 
from Base 

Base 1 9.8% 
1 993 Low 21 .6% 9% 
1 993 High 22.3% 1 3% 

Futures Low 23.5% 1 9% 
Futures High 25.7% 30% 

(low and high refer to assumed effectiveness of the measures) 
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For the average flow condition, survival change was less: 

Scenario Survival Rate Percent change 
from base 

Base 24.3% 
1 993 Low 25.7% 6% 
1 993 High 26.4% 8% 

Futures Low 27.2% 1 2% 
Futures High 29. 1 %  20% 

Although passage survival increases in the lower flow years are relatively great, it is 
important to note that passage survival rate is stil l  very low under all scenarios. In 1 977 
flow, for example, passage survival through the entire system with transportation ranged 
from 1 6% to 23%. 

Effect of 1 993 static, and 1993 and future operations on spring chinook rebuilding. 

• 

The results from the life cycle modeling for the five major options were expressed as 
the median escapement values for the 500 runs (Figure 2), and individually with 
confidence limits (Figure 3-4). The impacts of the options were also expressed in terms of • smelt to adult return rates (figures 5-7). While the relative difference in rebuilding under 
the various options is instructive, it is important to note that the slope of the lines in Figure 
2, for example, are very sensitive to the starting conditions and calibration. Appreciable 
variation in the rate of rebuilding will occur within a plausible range of assumptions. For 
this reason, these results are best used to compare relative effectiveness of the different 
options. 
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Figure 2. Snake River Spring Chinook Adult Escapement to 
Lower Granite Dam, 500 Run Medians 
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Figure 3. Snake River Spring chinook salmon escapement based on SPM 500 game and 
20-year (S life cycle) simulations for the 1 990-92 baseline condition. Lines denote 90th 
percentile (upper), median, and 1 Oth percentile (lower) values . 
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Figure 4. Snake River Spring chinook salmon escapement based on SPM 500 game and 
20-year (5 l ife cycle) simulations for 1 993· static and Mure conditions. Lines denote 90th • percentile (upper), median, and 1 Oth  percentile (lower) values. 
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Figure 5. Snake River Spring Chinook Smolt to Adult Survival 
Rate (SAR) 500 Run Medians 
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values . 
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Base Case. 

The baseline condition (pre -1 992 operations, Figures 2 and 3) displayed a 
steadily declining return. The median smelt to adult return rate (SAR) hovered 
around 0.30% (the average was 0.35%, see Figures 5 and 6). This trend appears 
to be consistent with recent returns of naturally spawning spring chinook to Lower 
Granite Dam and the threatened status of this population. 

1 993 Static Operations 

Low Effectiveness 

The 1 993 static operations as modeled here (flow, screens and transportation at 
Lower Monumental, reduced pool elevations, no change in reservoir mortality or 
upstream passage mortality) leveled the downward escapement trend seen in the 
baseline condition (Figures 2 and 4). The actions were enough to increase the 
runsizes relative to the baseline, but were not enough to begin any significant 
rebuilding. SAR median values were around 0.32% (average of 0.37%). 

High Effectiveness 

The 1 993 static operations as described above, combined with modest 
improvements in downstream and upstream passage survival rates changed overall 
survival enough to produce a slightly increasing trend (Figures 2 and 4). Median 
SAR values hovered around 0.34% (Figures 5 and 6) while the average SAR was 
near 0.40%. 

1 993 and Future Operations 

Low Effectiveness 

The 1 993 and future operations (flow, screens and transportation at Lower 
Monumental, improved screens at Lower Granite, Little Goose, McNary, and The 
Dalles, reduced pool elevations, no change in reservoir mortality or upstream 
passage mortality) produced results very much like the 1 993 Static Operations, 
High Effectiveness scenario. That is, the option changed survival enough to 
produce a slightly increasing trend (Figures 2 and 4). Median SAR values hovered 
around 0.33% (Figures 5 and 6) while the average SAR was near 0.39%. 

High Effectiveness 

The actions described above, combined with significant improvements in 
reservoir, upstream passage, egg to smelt, and smelt to smelt survival rates was the 
only condition modeled which showed potential for significantly rebuilding Snake 
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River spring chinook (Figures 2 and 4). The median runsize increased over 1 00% 
• in the five life cycles simulated. Median SAR values hovered around 0.38% 

(Figures 5 and 6) while the average SAR was near 0.44%. 

• 

• 
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• Appendix: Detailed results and documentation of assumptions 

Passage Analysis Model 

Survival rate predictions from PAM for the various options are shown in Table 2. 

Table 2. Predicted annual downstream passage survival rates. 

Baseline 1 993 static 1 993 static 1 993 and 1 993 and 
- Low - High Future - Future -

Low High 

0.21 08 0.2262 0.2324 0.2444 0.2643 
0.2052 0.2221 0.2286 0.2404 0.261 3 
0.1 958 0.21 1 6  0.2187 0.2301 0.2533 
0.2335 0.2461 0.2537 0.2654 0.2879 
0.2220 0.2280 0.2344 0.2451 0.2654 
0.21 46 0.2313 0.2374 0.2486 0.2681 
0.2179 0.2322 0.2383 0.2497 0.2689 
0.2380 0.2578 0.2650 0.2755 0.2965 
0.2096 0.2235 0.2299 0.241 8 0.2623 

• 
0.2480 0.2624 0.2697 0.2787 0.2996 
0.2269 0.2440 0.2493 0.2613 0.2778 
0.2299 0.2437 0.2490 0.261 2 0.2776 
0.1 979 0.21 66 0.2235 0.2348 0.2573 
0.2281 0.241 9 0.2473 0.2593 0.2762 
0.2594 0.2705 0.2774 0.2872 0.3065 
0.1 992 0.21 63 0.2231 0.2347 0.2569 
0.2209 0.2379 0.2436 0.2552 0.2731 
0.2405 0.2578 0.2651 0.2753 0.2965 
0.2456 0.2608 0.2679 0.2786 0.2989 
0.3337 0.341 4 0.3474 0.3423 0.3600 
0.2752 0.2848 0.2914 0.2970 0.3157 
0.2478 0.2577 0.2654 0.2728 0.2954 
0.2563 0.2662 0.2736 0.2804 0.301 7 
0.3032 0.3179 0.3261 0.3263 0.351 6 
0.231 8 0.2467 0.2520 0.2629 0.2792 
0.2525 0.2553 0.2602 0.2699 0.2848 
0.2139 0.2359 0.241 8 0.2532 0.2716 
0.3587 0.3694 0.3755 0.3696 0.3881 
0.3002 0.3095 0.31 61 0.3160 0.3350 
0.2785 0.2941 0.301 0 0.3045 0.3247 
0.2226 0.2347 0.2408 0.251 3 0.2703 
0.221 4 0.2402 0.2458 0.2574 0.2748 
0.2173 0.2342 0.2403 0.2504 0.2697 
0.2361 0.2507 0.2556 0.2671 0.2824 

• 
0.2238 0.2368 0.2426 0.2542 0.2724 
0.2391 0.2468 0.2521 0.2629 0.2792 
0.2731 0.2831 0.2898 0.2960 0.3150 
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0.2123 0.2266 0.2330 0.2446 0.2649 
0.2255 0.2372 0.2431 0.2537 0.2721 • 
0.2057 0.2359 0.241 7 0.2532 0.271 6 
0.2799 0.2884 0.2951 0.2984 0.31 71 
0.2316 0.2446 0.2500 0.2609 0.2777 
0.3386 0.3527 0.3589 0.3538 0.3725 
0.2965 0.31 35 0.31 94 0.31 59 0.3324 
0.2044 0.2223 0.2289 0.2405 0.261 7 
0.3073 0.3272 0.3332 0.3292 0.3464 
0.251 4  0.2555 0.2603 0.2705 0.2852 
0.2828 0.2921 0.2988 0.3024 0.3214 
0.1 634 0.1 827 0.1 91 5 0.2015 0.231 0 
0.2384 0.251 1 0.2561 0.2673 0.2826 

Average 
Values 
0.2433 0.2573 0.2636 0.271 9 0.291 1  

Percent 5.74% 8.34% 1 1 .72% 1 9.64% 
Change 

from 
Baseline 

Modeled Flows 

Results for the Snake and Columbia flow values (Lower Granite and The Dalles dams • respectively) obtained from the Corps' HYSSR runs are shown in Table 3. 

Table 3. Annual flows for 1 929-1 978 record for scenarios HM92A (base) and J892E 
(augmented). 

Year H M92A HM92A JB92E JB92E 
Snake Columbia Snake Columbia 

1 929 73.2 1 89.0 75.7 209 . 1  
1 930 68.8 1 90.3 73.4 209.8 
1 93 1  63.4 1 88.9 65.5 208 
1 932 1 02.9 281 .6 1 02.9 285.8 
1 933 76.9 287.6 76 286.6 
1 934 73.3 262 . 1  7 9 . 1  262.3 
1 935 75.8 251 . 1  79.6 250.2 

1 936 1 1 2.5 268.6 1 1 2.5 294.3 
1 937 71 .7 1 93.1  73.9 . 21 2.9 
1 938 1 08.8 309 . 1  1 1 3 .3 309 . 1  
1 939 85.5 226. 1 90.7 234.4 
1 940 88.1 21 8.9 90.9 224. 1 
1 941 64.3 206.1  69 226.6 
1 942 85.8 228. 1 89 23 1 
1 943 1 30.6 290.0 1 30.6 290 
1 944 65. 1  1 93.1  68.5 21 1 .5 
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1 945 80.0 21 8.7 85.2 242.3 
1 946 1 06.2 295.2 1 1 1 .7 297 
1 947 1 1 3.3 291 .0 1 1 8.5 290.2 
1 948 1 43. 1 431 .9 1 43.1  431 .4 
1 949 1 3 1 .4 330.1 1 3 1 .4 330. 1 
1 950 1 00.7 333.8 1 01 .3 334.1 
1 951  1 08.6 333.8 1 08.6 333.8 
1 952 1 58.1  337.0 1 58.1  337 
1 953 84.9 284.6 92.1 288.3 
1 954 99�3 347.6 99.3 347.6 
1 955 72.8 251 .9 83.5 255 
1 956 1 56.2 434.3 1 56.2 432.6  
1 957 1 36.1  377.9 1 36.7 376. 1 
1 958 1 3 1 .3 338 .0 1 37.2 338.2 
1 959 76.7 296.4 80.8 298.7 
1 960 78.6 246.3 87.3 247.3 
1 961 72.3 323.4 80.4 324.8 
1 962 91 .3 258.8 97.4 261 .9 
1 963 81 .2 245.4 84. 1 246.3 
1 964 90.8 29 1 .6 91 .6  292 
1 965 1 32.4 322.8 1 32.4 322.8 
1 966 73. 1  230. 1 76.3 233.1 
1 967 78.7 298.7 83.3 301 .7 
1 968 68.1 24 1 .2 83.4 253.1  
1 969 1 23.7 358.3 1 23.7 358.3 
1 970 85.2 282.5 90.4 285.6 
1 971 1 48.3 423.0 1 50.4 424 
1 972 1 1 6.9 434.0 1 25.6 438.1  
1 973 68.0 21 1 .3 72.7 221 .8 
1 974 1 29.7 42 1 .7 1 36.7 424.9 
1 975 1 00. 1 327.0 1 00. 1 327.2 
1 976 1 32.6 343.9 1 32.6 343.9 
1 977 46.9 1 80.6 51 .5 1 96.7 
1 978 92.5 262.3 96.9 275.7 

AVERAGE 97. 1 287.8 1 00.2 293.4 

Flow File Inputs 

A 50 year flow record ( 1 929-1978) was generated by the Corps of Engineers for the two 
study scenarios with their HYSSR model. The baseline condition was designated as 
HM92A, while the 1 993 static and future operations were designated as JB92E. For our 
analysis, all that was required from the HYSSR files was the period annual average flows 
(April 1 5  - May 31 ) for Lower Granite Dam, and The Dalles Dam (May 1 - June 1 5). 
HYSSR outputs are by month, except for April and August which are bi-monthly. For 
Lower Granite flows, weighted APR2 and MAY flows were used to calculate the period 
average using the fol lowing formula: 
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(APR2_FLOW * 15+MAY_FLOW * 31)  / 46 • 
For The Dal les flows, weighted and adjusted MAY and JUNE flows were used to calculate 
the period average using the following formula: 

(MAY_FLOW * 31+JUN_FLOW * 1 .06 * 15) / 46 

The 1 .06 factor reflects an analysis done here which showed that the flow in the first half of 
June was, on average, 6% higher than the monthly average flow (1 961-1 991 , See Table 
4). This equation gives us a period average from May 1 - June 1 5. 

Table 4. Average June flows at The Dalles Dam, 1961-199 1 ,  and calculated period relationships. 

June Average Flows 

Yr TOT: 01-30 PER1 : 01-1 5 PER2: 1 6-30 PER1/PER2 PER1frOT 

61 568.55 628.41 508.69 1 .24 1 . 1 1  
62 371 .9 404.32 341 .63 1 .1 8  1 .09 
63 377.07 367.55 386.59 0.95 0.97 
64 576.1 3  531 .4 617.89 0.86 0.92 
65 4n.94 492.27 463.6 1 .06 1 .03 
66 336.7 363.1 3  31 0.27 1 .1 7  1 .08 
67 569.24 544.19 594.28 0.92 0.96 
68 357.5 353.78 361 .23 0.98 0.99 
69 321 .12 358.68 283.56 1 .26 1 .1 2  
70 327.28 358.4 296.1 6  1 .21 1 .1 0  
71 471 .1 1 485.57 456.65 1 .06 1 .03 
72 557.04 568.4 545.68 1 .04 1 .02 
73 141 .42 1 49.55 1 33.28 1 .1 2  1 .06 
74 468.1 5 389.56 546.74 0.71 0.83 
75 322.14 343 301 .28 1 .1 4  1 .06 
76 281 .42 286.31 276.54 1 .04 1 .02 
77 1 23.65 1 36.44 1 1 0.86 1 .23 1 .1 0  
78 236.8 250.7 222.91 1 .1 2  1 .06 
79 1 72.75 1 92.37 1 53.1 3  1 .26 1 .1 1  
80 2n.42 283.09 271 .75 1 .04 1 .02 
81 359.72 396.66 322.78 1 .23 1 .1 0  
82 361 .83 31 5.02 408.64 0.77 0.87 
83 280.27 337.1 9 223.34 1 .51 1 .20 
84 343.72 326.64 360.8 0.91 0.95 
85 1 84.1 8  208.81 1 59.56 1 .31 1 .1 3  
86 253.62 31 7.09 1 90.1 5  1 .67 1 .25 
87 1 47.38 1 71 .71 1 23.05 1 .40 1 .1 7  
88 1 63.89 1 84.1 5  1 43.63 1 .28 1 .1 2  
89 1 89 227.04 1 50.97 1 .50 1 .20 
90 302.45 329.9 275 1 .20 1 .09 
91 272.52 306.41 238.63 1 .28 1 .1 2  

• 

Averages 328.84 342.1 9  31 5.46 1 .1 5  1 .06 • 
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Passage Analysis Model (PAM) 

The downstream passage survival rates for this study were calculated using PAM, a 
Quattro Pro spreadsheet model written at the Council, which calculated a 50 year record of 
downstream passage survival rates using the flow inputs described above, and the other 
operational parameters described below, for each of the various scenarios. 

Input Parameters 

Input parameters used in Pam are shown in Table 5. Projects are ordered in a 
downstream fashion with project number 8 representing Lower Granite Dam down to 
project number 1 representing Bonnevil le Dam. 

Bonneville FGE was weighted based on units presumed to be operating in both 
powerhouses: 

First powerhouse FGE: 0.37 
Second powerhouse FGE: 0.1 9  

Assume 1 0 units operating at 0.37 FGE and 1 3,600 cfs/unit, 
Assume 3 units operating at 0.1 9  FGE and 1 9,000 cfs/unit. 

(1 0*0.37*1 3,600+3*0.19*19,000)/(1 0*1 3600+3*19,000) = 0.32 

Weighted FGE= 0.32 
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Table 5. PAM input parameters for spring chinook options. 

Scenario Baseine 1993 static- 1993 static- 1993 & 1993 & 
Low High Future- Low Future-High 

'����r��tttt��������@���ttt�����t�t�t�tt�ttt�=ttttrart�t�tt�:lllllllllll!l.!l!l!l!l!l!l!l!l:l:ll!l!l!ll.ll!l!l!llllllil���t���t�=��t�tt���t��t��=��tt���Ht�����������t���=�=�=� 
Turbine SUrvival AD 0.85 0.85 0.85 0.85 0.85 

Reservoir Mort Adjuster AD 0.00 ��:���:::ttJt.®:ttt�tttt:tBJ».'§:tttt11l���*-a1�t:t:���ttiM«t$.j1tt:�::t: 
Bypass Survival: All 0.98 0.98 0.98 0.98 0.98 

Spillway Survival: All 0.98 0.98 0.98 0.98 0.98 

Instantaneous Spill cap: AD 0.70 0.70 0.70 0.70 0.70 

Transport Survival AD 0.3538 0.3538 0.3538 0.3538 0.3538 

Daily Spill Period 

Proportion Transported 
When Flow <= Trigger 

Prop. Passing D�ng Spill 

Daily Fixed Spill 

Pool Elevation (Backwater) 
Pool Elevation (Backwater) 
Pool Elevation (Backwater) 
Pool Elevation (Backwater) 
Pool Elevation (Backwater) 
Pool Volume (Displacement) 
Pool Volume (Displacement) 
Pool Volume (Displacement) 

Powerhouse capacity 

F"ISh Guidance Efficiency 

8-4 
3 

2-1 

8 

7 

6 
4 

AD others 

8 

7 

6 
5 

4 

3 

2 

1 

8 

7 

6 
5 

4 

3 

2 

1 

8 

7 

6 
5 

4 

3 

2 

1 . 

8 

7 

6 
5 

4 

3 

2 

1 

8 

7 

6 
5 

4 

3 

2 

1 

0.50 

0.42 

1 .00 

0.50 

0.42 

1 .00 

1 .0 1 .0 

0.2 0.2 

��t���t�I:���:w.u:�mr:rrr:�::m:::::r���r:�::r:rr 
0.2 0.2 

0.0 0.0 

0.82 0.82 

0.82 0.82 

0.70 0.70 

0.50 0.50 

0.82 0.82 

0.70 0.70 

0.66 0.66 

0.70 0.70 

0.00 0.00 

0.00 0.00 

��r�::r:r:����mnnnrrn�ttll�«nntr�� 
0.13 0.13 

0.00 0.00 

0.00 0.00 

0.20 0.20 

0.42 0.42 

339.0 

1260.0 

1 60.0 

391 .0 

130 

1 30  

130 

96 
232 
322 
375 

1 93  

0.70 

0.72 

0.43 

0.32 

21 

339.0 

1 172.1 

1 60.3 

391 .2 

130 

130 

1 30  

96 
232 
322 

375 

1 93  

0.70 

0.72 

0.43 

0.32 

0.50 

0.42 

1 .00 

1 .0 

0.2 

0.2 

0.2 

0.0 

0.82 

0.82 

0.70 

0.50 

0.82 

0.70 

0.66 

0.70 

0.00 

0.00 

0.00 

0.13 

0.00 

0.00 

0.20 

0.42 

733.5 

633.5 

537.5 

437.5 

339.0 

1 172.1 

1 60.3 

391.2 

130 

130 

130 

96 
232 
322 

375 

1 93  

0.50 

0.42 

1 .00 

1 .0 

0.2 

0.2 

0.2 

0.0 

0.82 

0.82 

0.70 

0.50 

0.82 

0.70 

0.66 

0.70 

0.00 

0.00 

0.00 

0.13 

0.00 

0.00 

0.20 

0.42 

733.5 

633.5 

537.5 

437.5 

339.0 

1 172.1 

1 60.3 

391 .2 

130 

1 30  

1 30  

96 
232 

322 

375 

1 93  

0.50 

0.42 

1 .00 

1 .0 

0.2 

0.2 

0.2 

0.0 

. 0.82 

0.82 

0.70 

0.50 

0.82 

0.70 

0.66 

0.70 

0.00 

0.00 

0.00 

0.1 3 

0.00 

0.00 

0.20 

0.42 

733.5 

633.5 

537.5 

437.5 

339.0 

1 1 72.1 

1 60.3 

391 .2 

130 

130 

130 

96 
232 
322 
375 

1 93  

0.70 

0.81 

0.69 

0.71 

0.90 

0.72 

0.60 

0.32 
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Calibration 

Since transportation became an operational technique in 1 981 , only one 
complete evaluation of the biological benefits had, until recently, been completed. 
In 1 986, NMFS was able to mark both transported and non transported groups of 
fish. Their work indicated that under 1 986 passage conditions, the transport benefit 
ratio (TBR) for spring chinook was 1 .6:1 (95% Cl=1 .01 -2.47:1 ,  Matthews (1 992)). At 
the Council's working session on August 25, 1 992, the Corps reported the findings 
of the 1 989 study which are shown in Table 6. 

Table 6. Preliminary results for the 1 989 transportation study. 

Using Transportation Model 1 in PAM (the standardized survival of transported 
fish is held constant while in river conditions change), flow, spill and FGE values 
that were estimated for 1 986 were input into PAM. Transportation survival was 
then calibrated to produce the same TBR reported by Matthews (1 992) of 1 .6:1 for 
spring chinook. This standardized transport survival rate was 35.38%. Flow, spil l ,  
and FGE values for 1 989 were then input into PAM which predicted a TBR for that 
year (using the same standardized transport survival rate) of 2.44:1 (see Table 7), 
which is very close to the Corps average value of 2.5: 1 . 

Table 7. PAM TBR predictions for spring chinook using transport models 1 and 2 
and actual flow, spil l ,  and FGE conditions for the given years. 

Transportation Model 2 was then tested. In this model, it is assumed that the 
standardized transport survival rate can never exceed the value observed in 1 986 
(35.38% ), but that in years where travel time exceeds that of the 1 986 condition, the 
standardized transport survival rate decreases unti l a TBR of 3.0: 1 is achieved. 
PAM was then used to predict a standardized transport survival rate that would 
result in a 3.0:1 TBR for a very low flow year (1 977). This rate was 2.84% with 1 977 
flow, spil l ,  and FGE conditions. For conditions between the 1 977 and 1 986 
conditions, standardized transport survival rates were interpolated. 1 989 conditions 
were input and PAM predicted a TBR for that year of 2.1 4: 1  (See Table 7). 

To compare the performance of these two models under current operating 
conditions a 50 year record flow record was simulated with current FGE values in 
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place. TBR's for each model from Lower Granite where plotted against water travel • 
time (see Figure 5). 

Figure 5. Transportation Benefits from Lower Granite Dam 
Under Two Hypotheses For Flow Record HM92A 
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It appears that with the minimal number of data points currently available (all in 
average or slightly below average flow conditions), transportation model 1 shows 
the best fit. However information from 1 986 and 1 989 is insufficient to accept or 
reject either model. In figure 5, the 1 986 and 1 989 points from both models fal l  to 
the left of the 20 day travel time mark. Until we have more data points in the 
extreme low flow ranges (high travel times), the transportation model we use will 
remain a critical uncertainty, and should be included as a sensitivity in future 
analyses. 

System Planning Model (SPM) 

Input Parameters 

Age Composition, Fraction Female, and Fecundity 

• 

Age structure, fraction female,
· 
and fecundity were all derived by using weighted 

averages from System Planning input data. Values were weighed by the percent of 
total Snake River smolt capacity a particular subbasin comprised. The initial number o. 
fish input into the model was derived by multiplying the age structure percentage times 
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the average wild runsize observed at Lower Granite Dam for the years 1 979-1 991 
(6,878 for spring chinook, TAC 1 991 ). The results are shown in Table 8. 

Table 8. Age Composition, Fraction Female and Fecundity for Spring Chinook. 

One Ocean Two Ocean Three Four Ocean 
Ocean 

Age Structure 5% 43% 53% Oo/o 
Initial Number 327 2925 3626 2 
Fraction Female 0% 44% 62% 47% 
Eggs per 0 4287 61 57 3500 
Female 

Smolt Carrying Capacity 

A total smelt capacity of 1 1 .7 million was used for wild spring chinook. This value 
was derived by using the baseline smelt capacities calculated in System Planning by 
the Smolt Density Model (Salmon and Steelhead System Planning Documentation, 
MEG, 1 989) and then applying the natural fitting parameter provided by the System 
Planners to these capacities. 

For spring chinook, this capacity, along with and baseline egg-smelt survival rate of 
1 0%, produced an average of approximately 1 .3 mil lion out migrating smelts per year 
under baseline flow conditions (average results from 50, 1 3  year simulations, see 
calibration section below). Raymond (1 988) provides estimates of wild spring chinook 
smelts passing Lower Granite Dam from 1 975-1 984 that average 1 ,700,000. 

Egg to Smolt Survival Rates 

The SPM input for egg-smelt survival is actually a zero-density egg to smelt 
survival, that is, the intercept of the density dependent Beverton-Holt egg to smelt 
survival curve extrapolated to zero seeding. This rate should not be confused with the 
actual smelt survival rate that is a function of the Beverton-Holt function. For this 
analysis, the baseline value was derived as part of the calibration (see discussion 
under calibration section below). The value derived from the calibration was 1 3.75%. 
This translated into an actual value of around 1 1 .25%. This value may be a little high 
but is well within the range suggested by the Columbia River Fish Management Plan 
( 1 991 ) of 1 2% as a maximum under excel lent habitat conditions. For the improved 
production condition a 1 0% improvement was assumed, resulting in an input value of 
1 5.12% (actual values averaged about 1 1 .7% ). 

Smolt to Smolt Survival Rates 

The SPM input for this value is applied to the outmigrating smelt, before they 
reach the mainstem system. Baseline values for this parameter were taken from the 
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Subbasin Plans (95%). A 3.5% improvement was assumed for the futures condition • 
(98% total survival). 

Upstream Passage Mortality Rates 

Values used for adult passage survival in the analysis were derived from information 
provided by the fishery agencies and tribes (Matylewich and Schaller, personal 
communication). Matylewich compared the number of spring chinook passing the lower 
most dam to the number at the upper most dam in the lower Columbia and Snake reaches. 
After accounting for harvest and turnoff into tributaries, he derived annual per project 
survival rates for the two reaches (Table 9). 

Table 9. Columbia and Snake River upstream survival rates per project. 

Year Snake Columbia 

1 977 0.95 0.92 
1 978 0.94 0.86 
1 979 0.93 0.80 
1 980 0.88 0.75 
1 981 0.95 0.85 
1 982 0.96 0.79 
1 983 0.93 0.91 
1 984 0.94 0.87 
1 985 0.93 0.95 
1 986 0.95 0.93 
1 987 0.98 0.95 
1 988 0.97 0.92 
1 989 0.95 0.83 
1 990 0.96 0.91 

Average 0.94 0.88 
Low 0.88 0.75 
High 0.98 0.95 

The baseline condition for our analysis was set at the average per project 
conversion rate in the above table: 94% in the Snake and 88% in the lower 
Columbia for a total upstream survival rate of 46.8%.. The effect of the actions 
proposed for 1 993 on these conversion rates is unknown. As a result, the need was 
to arrive at a plausible change given the range of observations shown above. For 
these purposes, a total upstream survival improvement of about 5% was postulated. 
This was implemented by raising Columbia project survivals to 89% and leaving the 
Snake projects at the 94% level resulting in an overall upstream survival rate of 
about 49%. 

• •  

Pre-spawning Survival 
• 
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This survival rate is 'charged' to the stock after it enters the subbasin and before it 
arrives on the spawning ground. Estimates of this survival rate vary widely; Chapman 
(1 991 ), independently estimates survivals as only 50-60% for spring chinook, and 60-
70% for summer chinook while Petrosky (1 992) estimates survival rates of 90%. We 
chose a baseline pre-spawning survival rate of 80%. 

Harvest Rates 

The ocean harvest rates used in this analysis were assumed to be 0% for all ages. 
These harvest rates were arrived at after consultation with Agency biologists. Estuary 
and inriver rates were derived from a status report on fish runs (ODFW and WDF, 1 991 ) 
and are shown in Table 1 0. 

Table 1 0. Estuary and lnriver harvest rates. 

Estuary 

2% 

Smolt to Adult Survival 

Bonnevi lle 
Pool 
3.78% 

The Dal les 
Pool 
0.95% 

John Day 
Pool 
0.95% 

Smelt to adult survival rate was used to calibrate the System Planning Model (see 
calibration section below). Estimates of wild spring chinook smelt to adult survival rate 
vary widely from year to year and have generally been declining since the completion 
of the Lower Snake dams. Raymond (1 988) provides estimates as high as 6. 1 %  in the 
late 1 960's. He estimates an average value of 1 .45% from smelts passing Lower 
Granite to adults arriving at Ice Harbor from 1 977-1 984. Applying an upstream dam 
survival rate of 94% and a pre-spawning survival rate of 80%, we arrive at an average 
spawning ground estimate of .905%. Petrosky (1 991 ) estimated an average smelt to 
adult survival from 1 977-1 987 of 0.44% for Marsh Creek spring chinook (to Lower 
Granite Dam). Applying the same pre-spawning survival rate of 80%, we arrive at an 
average spawning ground estimate of 0. This is the value we chose to use for our 
calibration. We assumed that it was indicative of Snake River spring chinook in 
general. 

Calibration 

To calibrate the SPM iterative runs were made using downstream survival rates 
predicted by PAM for the years 1 976-1 990 {out migrant flow years which resulted in 
return years 79-91 ) for transportation model 1 .  Iterative 250 game, 1 5  year runs of the 
SPM were made (with stochastic variation turned on) varying the estuary survival rate 
and stochastic variation modulator until the SPM predicted smelt to adult survival rates 
that closely approximated those reported by Petrosky {1 991 , Table 9), and varying the 
egg to smelt survival rate until the SPM predicted average escapements and 
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coefficients of variation observed at Lower Granite Dam (Table 9). Because Petrosky's 
• SAR's were calculated to Lower Granite Dam, we applied the pre-spawning survival · 

rate in the SPM of 80% to that SAR making our target SAR 0.35%. 

Table 9. TAC estimates of wild spring chinook counts at Lower Granite Dam and 
estimated SAR for Snake River spring chinook. 

Year Wild SAR to 
Escapement Spawning 
to Lower Ground @ 
Granite Dam 80% 

Pre-spawning 
Survival 

1 977 0.01 
1 978 0.1 8  
1 979 2525 0.1 0  
1 980 3525 0.04 
1 981 7900 0.1 7  
1 982 71 50 ' 1 .31 
1 983 61 75 0.29 
1 984 31 00 0.52 
1 985 1 0650 1 .07 
1 986 1 0600 . 1 4  
1 987 1 1 425 .08 
1 988 1 3925 
1 989 3950 
1 990 6050 
1 991 2462 

Avg 6880 0.35 
Std 3800 0.44 
Co Var .55 1 .24 
Min 2461 
Max 1 3925 

The results of the calibration follow: 

The model was calibrated using an estuary survival rate of 0. 145, a stochastic variation value 
of 0.545, and an egg-to-smolt survival rate of 0. 1375. The results of this calibration are 
shown in Table 10. 

Table 10. Calibration results from the System Planning Model for spring chinook, 
transportation models 1 .  
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Co Var . 55 0.54 
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INTRODUCTION 

Snake River fall chinook have been declining in number for 
several decades and have recently been l i sted as threatened 
status under the Endangered Species Act . The National Marine 
Fisheries Service ( NMFS )  is required to participate in a Section 
7 consultation process with other federal agencies with the 
intent of determining the effects of 1 9 9 3  actions on Snake River 
f a l l  chinook . The State and Tribal fisheries agencies ( STFA) 
have been requested by NMFS to provide analytical assessments 
regarding 1 9 9 3  actions for use in their Section 7 consultations . 
The STFA model i ng system (Schal ler and Cooney , 1 9 9 2 ) was not 
designed to evaluate the effect of a single years set of actions 
upon a stocks future spawning escapements . Recogniz ing these 
l imitations to this and other model ing systems being empl oyed , 
NMFS has asked that the assessment be run assuming the actions 
planned for 1 9 9 2  are in place in all future years of these 
simulat ions . It should be noted that these management actions 
where l imited to actions implemented in 1 9 9 2  and earl ier and do 
not ref lect an attempt at construction of a viable recovery plan 
for this stock . The following describes an assessment , whi ch was 
requested by NMFS , to measure the effects of continuing 9 3  
planned operations i n  the future on Snake River fal l  chinook . 

• METHODS 

• 

An analytical framework was employed to systematical ly eva luate 
the effects of proposed 1 9 9 3  management actions on Snake River 
fal l  chinook rebui lding progress . This framework consists of a 
system of models that rely , to a large degree , on emp iri ca l 
recruitment data and estimates of stock productivity . The 
productivity of the stock is directly considered through the 
Empirical Life Cycle Model ( ELCM) within the context of empirical 
recruitment data ( Schal ler and Cooney 1 9 92 ) . The ELCM is 
integrated with a mainstem passage model , referred to as FLUSH 
3 . 0  ( F i sh Leaving Under Several Hypotheses ; Weber and Petrosky 
1 9 9 1 ) , in order to systematical ly evaluate the multi-faceted 
management actions proposed for Snake River fall chinook . The 
ELCM is a cohort based approach that provides an index of year 
c lass strength and was used to evaluate Snake River f a l l  chinook 
brood years 1 9 8 0  through 1 9 8 8  ( i . e . outmigration years 1 9 8 1  
through 1 9 8 9 ) . 

The FLUSH model was used to estimate mainstem passage surviva l  
during the outmigration years ( 19 8 1  - 19 8 9 ) o f  those f a l l  chinook 
broods . During s imulations into the future , the base period f l ows 
were repeated with proposed management actions superimposed on 
the base survivals . The relative changes due to management 
actions were used to adj ust the ELCM scalars . With this 
combination of models it is possible to simulate the effects of 
changes due to management actions throughout a l l  stages of the 
fal l  chinook life cycle ( see Schaller and Cooney 1 9 9 2 ) . 
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The approach used in s imulating the effects of 1 9 9 3  actions was 
to run a number of s imulations varying key input parameters over 
a range of values reflecting uncertainty about the parameter 
values . The result is a range of anticipated stock responses 
generated for the proposed set of management act ions whi ch 
ref lects the uncertainty about some key input parameters ( i . e . 
reduction in predation mortal ity , transportation surviva l ) . 

The management actions we assessed included harvest restrict i ons 
and two mainstem passage measures ; additional f l ow volumes and 
predator reduct ion . In addition , the sensitivity of this stock ' s  
response to supplementation and different harvest rates was 
tested . A more detai l ed description is as f o l l ows : 

Harvest reduction 

The level of harvest reduction introduced into a l l  s imulations is 
that adopted by the Northwest Power Planning Council ( NPPC) in 
Phase 3 .  These s imulations use harvest rates ( for a l l  years of 
the s imulation) for Pacific Salmon Commission f i sheries with 
ceil ings , which was generated by the planned chinook rebuilding 
program . S outhern U . S .  ocean harvest rates were reduced 2 2  
percent from the 1 9 9 0  l evel for 19 9 1 .  The southern U . S .  ocean 
f isheries were reduced an additional 5% from the 1 9 9 1  level f or 

• 

the period 1 9 9 2  - 1 9 9 5 . The NPPC proposal reduces inriver 

• harvest rates 3 5  percent from the 1 9 9 0  level for 19 9 1 .  In 
addition , the inriver harvest levels were reduced an addit ional 
2 4 %  from the 1 9 9 1  level for the years 1 9 9 2  - 1 9 9 5 . Both southern 
U . S .  ocean fisheries and inriver fisheries return to the average 
1 9 8 4  - 1 9 9 0  harvest rate for the remainder of the simulation 
years . 

The sensitivity of the model to changes in harvest rates was 
assessed by bracketing the above harvest rate scenario . The 
higher harvest rate consisted of keeping harvest at the 1 9 84 -
1 9 9 0  l evel in a l l  out years . The l ower harvest rate was s imulated 
by us ing the NPPC proposal described above but with the 
addit ional restri ction of imposing the 1 9 9 1  harvest rate for 1 9 9 6  
through 1 9 9 9 . 

Flow Augmentat ion 

The additional volumes of water proposed in the NPPC phase 3 
amendments were added to the base flows for the years and periods 
model ed to estimate reduce fish travel t ime through the ma instem 
system (Bergren and F ilardo 19 9 1 , FPC 1 9 9 1 ) . The actua l amounts 
of water that would be added during monthly or bimonthly periods 
for years 1 9 8 1  through 1 9 8 9  were estimated ( figures A-D ) ( NPPC 
Ruff pers comm . , FPC 1 9 9 1 ) . 
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Predator Removal 

The effects of predator removal were assessed by reduc ing 
reservoir mortal ity by zero , 15 percent phased in over e ight 
years and 2 5  percent phased in over seven years , beginning in 
1 9 9 1 . We modeled a range of values because of the uncertainty 
associated with the predator removal program , which began 
recently , and for which complete results are not yet ava i lable . 
These range of values reflect consideration for the f o l l owing 
uncerta inties : effectiveness of removing squawf ish ; distr ibution 
of squawf i sh in reservoirs ; consumption of dead and dying smelts ; 
population dynamics of other species of predators ; and the 
importance of other predators in reducing predator mortal ity 
through a squawfish bounty . 

Transportation 

Since 1 9 7 7  an aggressive smelt transportation program has been 
implemented in the Snake River to attempt to compensate for 
reduced water velocities and poor inriver survival .  Studies that 
compare survival rates of transported and nontransported f ish 
have not been conducted for Snake River fall chinook . Transport 
experiments have been conducted in the Snake River for spring and 
summer chinook and the benefits have been measured as a ratio of 
return rates of transported to control groups . These ratios for 
spring and summer chinook have been estimated to exceed 1 : 1  
(Mathews et . a l , 1 9 9 0 ) , but a lternative analyses of the same data 
set has yielded results less than 1 : 1 (USFWS , Olney pers com 
1 9 9 2 ) . We model f a l l  chinook transport based large ly on 
information on their conspecif ics , spring chinook , for which 
transport studies have been conducted . Because a large 
proportion of Snake River fall chinook are transported , smelt 
survival models are extremely sensitive to assumpt ions and 
parameter values used for transportat i on survival . 

We assume a transport return ratio (TRR) of 1 : 1 bracketed on the 
low end by a ratio of 0 . 5 : 1  and at the high end by a rat i o  of 
2 : 1 . The range of values ref lect uncertainty associated with 
transportation survival estimates for Snake River spring and 
summer chinook and the application of these values to Snake River 
f a l l  chinook . This analysis assumes no further improvements to 
exist ing f i sh col lection faci l ities or the addition of f i sh 
col lection fac i l ities . 

Enhancement 

The run above Lower Granite Dam consists of returns from spawning 
above the Dam , strays of Snake River origin f a l l  chinook from the 
Lyons Ferry Hatchery ( LFH) program and strays of outs ide stock 
origin . The assessments described in this paper include the 
assumption that strays of Lyons Ferry origin have been 
contribut ing to natural spawning up through the current run year , 
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1 9 9 3 . A deta i l  breakdown of the composition of the run over 
Lower Granite Dam through 1 9 9 1  can be found in Schal l er & Cooney 
1 9 9 2 , Appendix A .  

Two future supplementation scenarios were assessed . The intent 
of thi s  specific set of analyses was to assess the potential 
effect of a standardiz e  set of actions initiated in 1 9 9 2 . The 
standardi z e  set of actions included the assumption that a l l  known 
hatchery strays above Lower Granite Dam would be removed 
( including LFH and outside stocks ) . To i l lustrate the potential 
effect of supplementation ,  a run was made incorporating the 
assumption that supplementation by Snake River origin LFH stocks 
would continue under an accelerated program with an effective 
contribution in the mid range of the scenarios described 
previous ly ( Schal l er & Cooney , 1 9 92 ) . 

Other Data 

The flow and temperature data that govern reservoir surviva l were 
historical observations provided by the Army Corps of Engineers 
(ACOE) . Parameters that affect dam survival include spi l l , a l so 

provided by the ACOE and Fish Guidance Eff iciency ( FGEs ) values 
provided by the National Marine Fisheries Service . Turbine 
survival was assumed to be . 0 . 8 5 per dam whi le spil l  and bypass 
survival were set at 0 . 9 8 .  Due to t ime l imitation , we were not 

• 

able to perform s imulations over the range of uncertainty 

• associated with FGEs , and turbine , spi l l  , and bypass survival s .  

RESULTS 

FLUSH 

Nine s imulations , three levels of predator reduction by three 
level s  of transport return ratios ( TRR) , were conducted for Snake 
River f a l l  chinook using FLUSH 3 . 0 . 

At the TRR of 0 . 5 : 1 , system surviva l results from FLUSH 3 . 0  
yielded the lowest levels and exhibited the least relative 
positive change as predation mortality decreased (Table 1 ) . The 
system survival rates were . 03 0 ,  . 03 5 ,  and . 0 3 9  for predation 
mortal ity reductions of o ,  . 15 ,  and . 2 5 respectively at a TRR 
0 . 5 : 1 .  

For the TRR of 2 : 1  at the high range , system survival results 
from FLUSH 3 . 0  yielded the highest levels and exhibited the most 
relative positive change as predation mortal ity decreased ( Table 
3 ) . However , the system survival rates results were as low as 
. 08 1 ,  . 08 8 , and . 09 4  for predation mortality reductions of o ,  
. 15 ,  and . 2 5 respectively at a TRR 0 . 5 : 1 . The base average 
estimated system survival of . 0 6 5  is low .  Whi l e  the relat ive 
gains for the most optimistic set of assumptions modeled are 
substant i a l , the absolute survival increases are modest . 

Draft : Snake River Fall Chinook Asssessment T . E . C . H .  Page 5 

• 



• 

• 

• 

ELCM 

In addition to the nine s imulations described above , three other 
simulations were conducted to examine the sensitivity of the 
model to enhancement ( supplementation )  and different harvest 
rates us ing ELCM . 

At a TRR of 0 . 5 : 1 , results general ly indicate a cont inued 
decreas ing trend in escapement levels over four brood cycles 
( Figure 1 )  under three assumed predator reduction levels ; z ero , 
0 . 15 and 0 . 2 5 .  When the TRR is assumed to be 1 : 1 (Figure 2 )  or 
2 : 1  ( Figure 3 )  the trend l ines rise to sl ightly higher l evels . 
However , even at a TRR of 2 : 1  and the highest assumed predator 
reduction level ( 0 . 2 5 ) , the escapement proj ections show no 
sign i f icant increase over recent levels . 

Figure 4 shows the sens itivity of escapement proj ections to the 
three TRR levels when predator reduction is f ixed at 0 . 15 .  Higher 
escapements are proj ected with higher assumed TRRs . However , a l l  
three s imulations exhibit declining trends i n  escapements . 

The s imulation that proj ects the effects of enhancement 
( supplementation) is shown in Figure 5 .  The results indicate a 
slight increas ing trend may be possible with this type of 
management action given the assumptions for survival of 
suppl emented offspring relat ive to natural offspring • 

The sensitivity of the model to different harvest rates is shown 
in Figure 6 .  The analysis indicated that proj ected trends in 
escapements are insensitive to significant changes in harvest 
management actions . 

DISCUSSION 

our a ssessment of Snake River fall chinook focused on harvest 
reduction ,  water augmentation , transportation , and predator 
removal .  Although other management scenarios are possibl e ,  the 
purpose of thi s  assessment was to estimate the effects of 
management actions currently in place on Snake River f a l l  chinook 
trends . 

The �anagement actions of primary interest , transportation , water 
augmentat ion , draw down of some reservoirs to minimum operating 
pool , and predator reduction , are a imed at reducing mainstem 
smelt mort a l ity resulting from development of the hydropower 
system . The water augmentation and l imited reservoir draw down 
actions in the 1 9 9 2  management actions had a minimal impact on 
reducing residence t ime and mortal ity . High subyearl ing 
mortality can be associated with the combination of increased 
residence t ime and the resulting exposure to higher temperatures .  
Within the context of the model , these increased temperatures 
result in increased consumption rates of predators whi ch is due 
to increased metabol i c  rates of predators (Beamsderfer et a l . 
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1 9 9 0 }  . The examined set of management actions did l ittle to • reduce res idence time and hence reduce mortal ity . This can be 
concluded by examination of FLUSH 3 . 0  results at a TRR of 1 : 1  and 
predator mortal ity reduction of o ( Table 2 ) . Therefore , changes 
in mainstem smolt survival rely primari ly on assumptions about 
transportation survival and predator reduction . The stock did 
exhibit more of a response for assumptions on the high end for 
transport survival and predator mortal ity reduction , but even at 
this l evel the stock demonstrated no s ignificant increase over 
recent leve l s  of escapement . The fal l chinook stock exhibited a 
decreas ing trend from recent levels for a maj ority of the 
simu l ations . The results of this analysis are consi stent with 
the model simulations performed to evaluate NPPC phase 2 
amendments last fall ( ODFW , 1 9 9 1 ) . 

Predator reduction is intended to address at least part of the 
survival problem created by hydrodevelopement which increased 
smolt residence times in the reservoirs . It is too early for a 
compl ete assessment to determine the effects of the predator 
control program initiated two years ago . Therefore , the range 
of values used in the simulations ( as stated above ) ref lect 
consideration for the following uncertainties : effectiveness of 
removing squawf ish ;  distribution of squawfish in reservoirs ; 
consumption of dead and dying smolts ; population dynamics of 
other species of predators ; and the importance of other predators , 
in reducing predator mortal ity through a squawfish reward 

• program . Given the range of predator mortality reductions 
examined , at TRR of 1 : 1 , all  exhibit declining trends in 
escapement from recent years . Therefore , we can conc lude that 
additional measures beyond 1 9 9 3  need to be employed even if the 
predator control program yields results equivalent to the high 
end of the range . 

As exhibited by the sens itivity analysis ,  harvest restrictions 
examined had l ittle apparent effect on escapement leve ls or 
trends . Although the harvest management actions that were 
simul ated in the sensitivity analysis differed substant i a l ly , 
there was l itt le effect on the model ' s  results . 

Our general conclusion is that there is a high like l ihood , based 
on reasonable ranges of proj ected effects of management actions , 
continuation of the 1 9 9 3  actions would not stop this stock from a 
continued decl ine in adult abundance and escapement . 

Literature Cited 

To be added 
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Table 1 .  Estimates of juvenile mainstem migration survival fro m Flush 3.0. 

• 
(TBR of 0.5: 1  and 3 levels of predation mortal_ity red uction) . 

Relative Change from Base 
Survival Rate Estimates (P- red o (P-red 1 5  (P- red 25 

H20 Year Base P-red o P-red 1 5  P- red 25 LBase} LBase} LBase} 
1 981 0.0403 0.0403 0.0403 0.0403 1 .0000 1 .0000 1 .0000 
1 982 0. 1 01 0  0. 1 01 0  0. 1 01 0  0. 1 01 0  1 .0000 1 .0000 1 .0000 
1 983 0.0303 0.0303 0.0303 0.0303 1 .0000 1 . 0000 1 .0000 
1 984 0.0750 0.0750 0.0750 0.0750 1 .0000 1 .0000 1 .0000 
1 985 0.01 1 0  0.01 1 0  0.01 1 0  0.01 1 0  1 .0000 1 .0000 1 .0000 
1 986 0.01 78 0.01 78 0.0178 0.01 78 1 .0000 1 .0000 1 .0000 
1 987 0.001 4 0.001 4 0.001 4 0.001 4 1 .0000 1 .0000 1 .0000 
1 988 0.0025 0.0025 0.0025 0.0025 1 .0000 1 . 0000 1 .0000 
1 989 0.0091 0.0091 0.0091 0.0091 1 .0000 1 . 0000 1 .0000 
1 990 0.0403 0.0403 0.0403 0.0403 1 . 0000 1 .0000 1 .0000 
1 991 0. 1 01 0  0.0850 0.0859 0.0870 0.841 6 0.8505 0.861 4 
1 992 0.0303 0.0405 0.0425 0.0446 1 .3366 1 .4026 1 .471 9 
1 993 0.0750 0.0676 - 0.0709 0.0742 0.901 3 0.9453 0.9893 
1 994 0.01 1 0  0.0077 0.0098 0.01 23 0.6982 0.8882 1 . 1 1 82 
1 995 0.01 78 0.01 39 0.0176 0.0221 0.7809 0.9888 1 .241 6 
1 996 0.001 4 0.001 1 0.0021 0.0039 0.751 8 1 .4539 2.7447 
1 997 0.0025 0.0021 0.0039 0.0063 0.8367 1 .5498 2.4900 
1 998 0.0091 0.0076 0.01 1 7  0.01 55 0.8375 1 .2843 1 .701 4 

• 
1 999 0.0403 0.0426 0.051 2 0.0572 1 .0571 1 .2705 1 .4 1 94 
2000 0. 1 01 0  0.0850 0.0923 0.0972 0.841 6 0.9 1 39 0.9624 
2001 0.0303 0.0405 - 0.0483 0.0541 1 .3366 1 .5941 1 .7855 
2002 0.0750 0.0676 0.0758 0.081 4 0.901 3 1 .01 07 1 .0853 
2003 0.01 1 0  0.0077 0.01 20 0.01 59 0.6982 1 .0909 1 .4455 
2004 0.01 78 0.01 39 0.01 97 0.0246 0.7809 1 . 1 067 1 .3820 
2005 0.001 4 0.001 1 0.0024 0.0041 0.751 8 1 .7092 2. 8936 
2006 0.0025 0.0021 0.0041 0.0063 0.8367 1 .621 5 2.4900 
2007 0.0091 0.0076 0.01 1 7  0.0 1 55 0.8375 1 .2843 1 .701 4 
2008 0.0403 0.0426 0.051 2 0.0572 1 .0571 1 .2705 1 .41 94 
2009 0. 1 01 0  0.0850 0.0923 0.0972 0.841 6 0.9 1 39 0.9624 
201 0 0.0303 0.0405 0.0483 0.0541 1 .3366 1 .5941 1 .7855 

1 993- 1 0  ave 0.0320 0.0298 0.0347 0.0388 0.8935 1 .2495 1 .6454 
1 993- 1 0  min 0.001 4 0.001 1 0.0021 0.0039 0.6982 0.8882 0.9624 

1 993- 1 0  max 0. 1 01 0  0.0850 0.0923 0.0972 1 .3366 1 .7092 2.8936 

• 



Table 2. Estimates of juvenile mainstem migration survival from Flush 3.0. 
(TBR of 1 : 1 and 3 levels of predation mortality reduction) . 

Survival Rate Estimates 
H20 Year Base P - red 0 P- red 1 5  

1 981 0.0676 0.0676 0.0676 
1 982 0. 1 330 0. 1 330 0. 1 330 
1 983 0.0544 0.0544 0.0544 
1 984 0.0991 0.0991 0.0991 
1 985 0.01 30 0.0 1 30 0.01 30 
1 986 0.021 7 0.021 7 0.021 7 
1 987 0.001 7 0.001 7 0.001 7 
1 988 0.0030 0.0030 0.0030 
1 989 0.01 1 1  0.01 1 1  0.01 1 1  
1 990 0.0676 0.0676 0.0676 
1 991 0. 1 330 0. 1 350 0. 1 360 
1 992 0.0544 0.0637 0.0659 
1 993 0.0991 0. 1 070 0. 1 1 00 
1 994 0.0 1 30 0.01 1 9  0.01 43 
1 995 0.021 7 0.021 6 0.0258 
1 996 0.001 7 0.001 6 0.0028 
1 997 0.0030 0.0032 0.0053 
1 998 0.01 1 1  0.01 1 6  0.01 62 
1 999 0.0676 0.0669 0.0770 
2000 0. 1 330 0. 1 350 0. 1 430 
2001 0.0544 0.0637 0.0725 
2002 0.0991 0. 1 070 0. 1 1 60 
2003 0.01 30 0.01 1 9  0.01 69 
2004 0.021 7 0.021 6 0.0282 
2005 0.001 7 0.001 6 0.0032 
2006 0.0030 0.0032 0.0055 
2007 0. 01 1 1  0.01 1 6  0.01 62 
2008 0.0676 0.0669 0.0770 
2009 0. 1 330 0. 1 350 0. 1 430 
201 0 0.0544 0.0637 0.0725 

1 993- 1 0  ave 0.0449 0.0469 0.0525 
1.993-1 0 min 0.001 7 0.001 6 0.0028 

1 993- 1 0  max 0. 1 330 0. 1 350 0. 1 430 

P-red 25 
0.0676 
0. 1 330 
0.0544 
0.0991 
0.0 1 30 
0.021 7 
0.001 7 
0.0030 
0.01 1 1  
0.0676 
0. 1 370 
0.0683 
0. 1 1 40 
0.01 73 
0.0308 
0.0048 
0.0078 
0.0203 
0.0840 
0. 1 480 
0.0789 
0. 1 220 
0.021 3 
0.0336 
0.0050 
0. 0078 
0.0203 
0.0840 
0. 1 480 
0.0789 
0.0570 
0.0048 
0. 1 480 

Relative Change from Base • 
(P-red 0 (P- red 1 5  (P- red 2 

/Basel £Base} £Basel 
1 .0000 1 .0000 1 .0000 
1 .0000 1 .0000 1 . 0000 
1 .0000 1 .0000 1 .0000 
1 .0000 1 . 0000 1 .0000 
1 .0000 1 . 0000 1 .0000 
1 .0000 1 .0000 1 .0000 
1 . 0000 1 .0000 1 .0000 
1 .0000 1 .0000 1 . 0000 
1 .0000 1 .0000 1 .0000 
1 .0000 1 .0000 1 . 0000 
1 .0 1 50 1 .0226 1 .0301 
1 . 1 71 0  1 .21 1 4  1 .2555 
1 .0797 1 . 1 1 00 1 . 1 504 
0.91 54 1 . 1 000 1 .3308 
0.9954 1 . 1 889 1 .41 94 
0.9697 1 .6788 2.9030 
1 .0881 1 .7831 2.6576 
1 .0450 1 .4595 1 .8288 
0.9896 1 . 1 391 1 .2426 
1 .01 50 1 .0752 1 . 1 1 2. 
1 . 1 71 0  1 .3327 1 .4504 
1 .0797 1 . 1 705 1 .231 1 
0.91 54 1 .3000 1 .6385 
0.9954 1 .2995 1 .5484 
0.9697 1 .9273 3.0364 
1 .0881 1 .8508 2.6576 
1 .0450 1 .4595 1 .8288 
0.9896 1 . 1 391 1 .2426 
1 .01 50 1 .0752 1 . 1 1 28 
1 . 1 71 0  1 .3327 1 .4504 
1 .0299 1 .3568 1 .71 35 
0.91 54 1 . 0752 1 . 1 1 28 
1 . 1 71 0  1 . 9273 3.0364 

• 



Table 3. Estimates of juvenile mainstem migration survival from Flush 3.0. 
(TBR of 2 : 1  and 3 levels of predation mortality reduction) . 

• 
Relative Change from Base 

Survival Rate Estimates (P- red 0 (P-red 1 5  (P- red 25 
H20 Year Base P - red 0 P-red 1 '5 P - red 25 LBase} LBase} LBase} 

1 981 0. 0955 0. 0955 0.0955 0.0955 1 . 0000 1 .0000 1 .0000 
1 982 0. 1 990 0. 1 990 0. 1 990 0. 1 990 1 . 0000 1 .0000 1 .0000 
1 983 0.071 2 0.071 2 0.071 2 0.071 2 1 . 0000 1 . 0000 1 .0000 
1 984 0. 1 480 0. 1 480 0. 1 480 0. 1 480 1 .0000 1 .0000 1 .0000 
1 985 0.0172 0.0172 0.0172 0.0172 1 . 0000 1 .0000 1 .0000 

1 986 0.0293 0.0293 0.0293 0.0293 1 . 0000 1 . 0000 1 .0000 
1 987 0.0021 0.0021 0.0021 0.0021 1 .0000 1 . 0000 1 .0000 
1 988 0.0038 0.0038 0.0038 0.0038 1 .0000 1 .0000 1 .0000 
1 989 0.01 50 0.01 50 0.01 50 0.01 50 1 .0000 1 .0000 1 .0000 
1 990 0. 0955 0.0955 0.0955 0.0955 1 .0000 1 .0000 1 .0000 
1 991 0. 1 990 0.2340 0.2350 0.2360 1 . 1 759 1 . 1 809 1 . 1 859 
1 992 0.071 2 0. 1 1 00 0. 1 1 30 0. 1 1 60 1 .5449 1 .5871 1 .6292 
1 993 0. 1 480 0. 1 850 0. 1 900 0. 1 940 1 .2500 1 .2838 1 .31 08 
1 994 0.0172 0.0202 0.0235 0.0272 1 . 1 744 1 .3663 1 . 581 4 
1 995 0.0293 0.0371 0.0424 0. 0484 1 .2662 1 .4471 1 . 651 9 
1 996 0. 0021 0.0027 0.0042 0.0066 1 .261 7 1 .9720 3.0981 
1 997 0.0038 0.0054 0.0080 0.01 1 0  1 .41 51 2. 091 4 2. 8721 
1 998 0.01 50 0.0 1 97 0.0252 0.0298 1 .3133 1 .6800 1 .9867 
1 999 0.0955 0. 1 1 50 0. 1 290 0. 1 380 1 .2042 1 .3508 1 .4450 

• 
2000 0. 1 990 0.2340 0.2440 0.251 0 1 . 1 759 1 .2261 1 .261 3 
2001 0.071 2 0. 1 1 00 0. 1 21 0  0. 1 280 1 .5449 1 . 6994 1 .7978 
2002 0. 1 480 0. 1 850 0. 1 970 0.2040 1 .2500 1 .331 1 1 .3784 
2003 0.0 1 72 0.0202 0.0267 0. 0320 1 . 1 744 1 . 5523 1 .8605 
2004 0.0293 0.0371 0.0453 0.051 6 1 .2662 1 .5461 1 .761 1 
2005 0.0021 0.0027 0.0047 0.0069 1 .261 7 2.2056 3.21 50 
2006 0.0038 0.0054 0.0082 0.01 1 0  1 .41 51 2. 1 51 4  2.8721 
2007 0.01 50 0.01 97 0.0252 0. 0298 1 .31 33 1 .6800 1 .9867 
2008 0. 0955 0. 1 1 50 0. 1 290 0. 1 380 1 .2042 1 .3508 1 .4450 
2009 0. 1 990 0.2340 0.2440 0.251 0 1 . 1 759 1 .2261 1 .261 3 
201 0 0. 071 2 0. 1 1 00 0. 1 21 0  0. 1 280 1 . 5449 1 . 6994 1 .7978 

1 993- 1 0  ave 0.0646 0.081 0 0.0882 0.0937 1 .2895 1 .6033 1 .921 3 
1 993- 1 0  m in 0.0021 0.0027 0.0042 0.0066 1 . 1 744 1 .2261 1 .261 3 

1 993- 1 0  max 0. 1 990 0.2340 0.2440 0.251 0 1 . 5449 2.2056 3.21 50 
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Figure 01 . Empirical Life Cycle model results for baseline conditions vs 93 Operation simulations, 
escapement measured as naturally spawning fall chinook crossin g  Lower Granite Dam. 
{Predation Mortality Reduction assumed over length of program: Sim1 = 0; Sim2 = . 15; Sim3 = .25) 
(Transport Return Ratio assumed 0.50: 1) 
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Figure 02. Empirical Life Cycle model results for baseline conditions vs 93 Operation simulations, 

escapement measured as naturally spawning fall chinook crossing Lower Granite Dam. 
(Predation Mor1ality Reduction asst.med over length of program: Sim4 = o; SimS = .1 5; Sim6 = .25} 
(Transport Return Patio asst.med 1 :1} 
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Figure 03. Empirical life Cycle model results for baseline conditions vs 93 Operation simulations, 

escapement measured as naturally spawning fall chinook crossing lower Granite Dam. 
(Predation Mor1ality Reduction asslllled over length of program: Sim7 = o; SimB = . 15; Sim9 = .25) 
(Transport Return Ratio assumed 2:1) 

... -Q) (/) 3: "'0 0 c ...J as - (/) 
- ::I c 0 
Q) ..C: 
E !::::.. Q) i 
� -"5 "'C 
<( 

2.6r-
------------------------------------------------� 

2.4 

2.2 

2 

1 .8 

1 .6 

1 .4 

1 .2 

1 

0.8 

Retll'n 
Years 

Ave 1979-83 
Ave 1984-88 
Ave 1989-91 
Ave 1992-96 
Ave 1 997-01 
Ave 2002-06 
Ave 2007-10  

1 975 1 980 1 985 1 990 1 995 2000 2005 201 0 

Return Year 

D BSE + Sim7 0 SimS D. Sim9 

Average Lower 
Granite Escapements 

Sim7 SimB Sim9 
474 474 474 
313 313 313 
1 50  150 150 
389 396 404 
297 415 578 
232 386 579 
1 15  268 489 

• 

• 

• 



• 

• 

• 

Figure 04. Empirical Life Cycle model results for baseline conditions vs 93 Operation simulations, 

escapement measured as naturally spawning fall .chinook crossing Lower Granite Dam. 
(Predation Mortality Reduction assumed ovei length of program: Sim2 = . 1S; SimS = .1 S; Sima = . 15) 
(Transport Return Ratio asst.med: Sim2 = 0.50:1 ; SimS = 1 :1 ; Sim 8 = 2:1 ) 

2.6�--------------------------------------------------� 

Q; 0  3: -g ..9 as 1 - (/)  
- :J c: 0 
Q) .C: 
E !::. Q) i g w -"5 "C 

<( 
0 

1 975 1 980 

D BSE 

Retu"n 
Years 

Ave 1979-83 
Ave 1984-88 
Ave 1989-91 
Ave 1992-96 
Ave 1 997-01 
Ave 2002-06 
Ave 2007-10 

1 985 1 990 1 995 2000 2005 201 0  

Return Year 

+ Sim2 0 SimS /:::, SimS 

Average Lower 
Granite Escaoements 

§i!!lg Sims � 
474 474 474 
313 313 313 
1 50  1 50  1 50  
345 349 396 
242 276 41S 
1 80  207 386 

93 1 19 268 



Figure 05. Empirical Life Cycle model results for baseline conditions vs 93 Operation simulations, 
escapement measured as naturally spawning fall chinook crossing Lower Granite Dam. 
Sensitivity of the stock response to supplementaion of the natural stock. 

E as 
0 
� c � 
(!:' 
.... -Q) fl) "'C � c ...J as 
- �  - 0 C .S:::. 
� t:.  Q) Q. as 0 
fl) w 

(Predation Mortality Reduction assumed over length of program = . 15) 
(Transport Return Ratio assumed = 1 :1 }  (SimS = No Enhancement; Sim10  = WDF Enhancement Level 1 {) 

2.6 

2.4 

2.2 

2 

1 .8 

1 .6 

1 .4 

1 .2 

1 

0.8 

0.6 

0.4 

0.2 

0 
1 975 1 980 1 985 1 990 1 995 2000 2005 201 0 

Return Year 

0 BSE + SimS 0 Sim 1 0 

1\ Sensistivity to enhancement levels proposed by WDF during the NPPC ammendment process and asuming these fish survive at 
1 /2 1he natural stock survival rate. 

Return 
Years 

Ave 1 979-83 
Ave 1 984-88 
Ave 1 989-91 
Ave 1 992-96 
Ave 1 997-01 
Ave 2002-06 
Ave 2007-1 0  

Average Lower 
Granite Escapements 

SimS Sim1 0  
474 474 
31 3 31 3 
1 50 1 46 
349 295 
276 301 
207 477 
1 1 9  423 

• 

• 

• 



• 

• 

• 

Figure 06. Empirical Life Cycle model results for baseline conditions vs 93 Operation simulations, 
escapement measured as naturally spawning tall chinook crossing Lower Granite Dam. 
Sensitivity of stock response to changes in Harvest Rates. 
(Predation Mortality Reduction asstmed over length of progam = .15) 
(Transport Return Ratio assumed = 1 :1) (SimS = NPPC har\'est schedule; Sim1 1 = 84-90ave H.R in Southern U.S. fisheries, 

Sim1 2 NPPC Schedtje + 91 HR fro 1 996-99) 
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INTRODUCTION 

Snake River spring and summer chinook runs have decl ined 
dramatica l ly in recent years and have recently been 
col lectively l i sted as a threatened species under the 
Endangered Species Act . Under the Act , federal agencies are 
subj ect to Sect ion 7 consultation with the National Marine 
Fisheries Service (NMFS }  to determine if actions under their 
purview would result in further j eopardiz ing the l isted 
species . The State and Tribal fisheries agencies ( STFA) have 
been requested by NMFS to provide analytical assessments 
regarding 1 9 9 3  actions for use as a starting point in their 
Section 7 consultations regarding 1 9 9 3  actions . 

The STFA model ing system for spring and summer chinook 
cons ists of a prototype springf summer chinook empir ical l ife 
cycle model ( Spring/ Summer ELCM) employed in combination with 
a model of j uvenile passage survival �  Spring FLUSH ( FLUSH 
Version 4 . 0 ) . Output from the model ing system is in the form 
of trends in future run strength . This model ing system was 
designed to evaluate the effect of long-term changes in 
factors affecting springf summer chinook , not at determining 
the impa9t of a single year set of actions . The model ing 
system is descr ibed in detail in Schaller et al . ( 19 9 2 ) . 
Recogn i z ing these l imitations to this and other model ing 
systems being employed , NMFS has asked that the assessment be 
run assuming the actions planned for 1 9 9 2  are in place in a l l  
future years of these simulations . 

This document describes an assessment of continued 
implementation of the actions initiated in 1 9 9 2  contrasted 
against a basel ine run that assumes continued in-river 
operations without the actions implemented in 1 9 9 2 . In order 
to i l lustrate the sensitivity of the model to changes in f l ow 
conditions a second scenario was also analyzed ref lect ing 
improved in-river f l ow conditions and a halt to transportation 
after 1 9 9 2 . 

METHODS 

The ELCM is a cohort based approach that provides an 
index of year class strength and was used to eva luate snake 
River spring and summer chinook brood years 1 9 7 5  through 1 9 8 6  
( i . e , . outmigration years 1 9 7 7  through 1 9 8 8 ) . 

The model ing system described above was used to ana ly z e  
the scenar ios . Information from two Snake River chinook 
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stocks , Marsh Creek spring chinook and Imnaha River 
spring/ summer chinook , were used in our evaluation of the 
effects of 1 9 9 3  management actions . The Marsh Creek 
information is representative of Snake River spring chinook 
runs with average productivity , while the Imnaha run most 
reflects springj summer populations of moderate to lesser 
productivity . Information on additional populations is under 
development and wi l l  be reflected in future analyses . The 
methodology , described in Schal l er et al . ( 19 9 2 ) , 
incorporates assumptions based upon historical productivity 
analyses in combination with reconstructed mainstem survival 
estimates for the 1 9 7 7  to 1 9 8 8  water years . The FLUSH 4 . 0  
model (Weber et al . 1 99 2 ) was used to estimate mainstem 
passage survival during the outmigration years ( 19 7 7  - 1 9 8 8 ) 
of those springj summer chinook broods . For simulati on runs 
proj ecting into the future , the base period flows were 
repeated with proposed management actions superimposed on the 
base surviva l s . The relative changes due to management 
actions , output from the FLUSH model ,  were used to adj ust ELCM 
recruitment scalars . With this combination of mode ls it is 
possible to simulate the effects of changes due to management 
a ctions throughout a l l  stages of the spring chinook l if e  
cyc l e . 

The scenarios addressed in this analysis incorporated 
only those action initiated or in place in 1 9 9 2 . Additional 
measures ,  for example subbasin habitat improvements or 
supplementation , that are not in place were not incorporated . 

Juveni le Ma instem survival Actions 
Additi ona l Flow - The amount of additional f l ow assumed for 
the Snake River was defined by the NPPC ' s  Phase II  Amendment 
stipulation . The increment ranges from 1 . 2  to 1 . 4  MAF as a 
function of the base flow level . The amount of addit ional 
f l ow that would be a l l otted to each of the f l ow years in our 
basel ine period is shown in Table 1 .  An additional increment 
of f l ow of 6 . 4 5 MAF was added to the base flow in the mainstem 
Columbia River . In some years of the base period there were 
additi ons to the flow in the Snake and Columbia River . When 
flow conditions corresponding to those particular base years 
occurred in the future phase of the simulations , we removed 
the increased volume from the base before adding the 
prescribed Phase II increments .  The actual increment added 
in 1 9 9 2  differed from the planned volume . For compari son , we 
simulated future years with both the planned and actual 
volumes observed in 1 9 9 2 . 

• •  

• 

The additiona l  flow increment is distributed evenly among 

• the time period of the 4 0  days (April 2 0  - May 3 0 )  when 8 0 %  of 
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the f i sh are in the river and , thus , increases the mean for 
the period . Thi s  reflects the fact that the model operates on 
a "yearly" t ime step and does not imply that an even 
distribution of water across the outmigration period i s  the 
optimum way to enhance f i sh survival .  

Drawdown - The simulation of the 1 9 9 2  action package as 
requested by NMFS incorporated minor reductions in reservoir 
elevations dur ing j uveni le outmigration . Thi s  action consists 
of lowering the four Snake River reservoirs a long with the 
John Day pool to one foot above minimum operating poo l . .  Thi s  
action should not b e  confused with other , more extens ive 
drawdown options being d iscussed such as the "Natural Pool 
Option" that would entai l  drawing down the four Snake River 
proj ects to approximately pre-impoundment levels . 

Spil l  - The 1 9 9 2  action scenario included spi l l  rates as 
provided by NMFS and the Corps of Engineers . The 
comparat ive sensitivity analysis scenario included a higher 
spi l l  rate . This scenario approximated no spi l l  at the 
col lector dams and John Day and dai ly averages of 1 8 %  at 
Lower Monumental , 4 0% at I ce Harbor , 1 0 %  at The Dalles and 
5 3 %  at Bonneville . 

Bypass - The NMFS requested that we use only mainstem 
measures in place as of 1 9 9 2  in the analysis . The historic 
FGEs used in the baseline assessment are taken from Fisher 
( 19 9 2 ) whereas the 1 9 9 2  FGE data were taken from a review by 

.NMFS and modif ied for two dams by the state agencies and 
tribes (Heinith , CRITFC , pers . comm . ) .  

Transport Survival - Four alternative transport survival 
models were used to encompass the range of survival benefits 
resulting from different interpretations of spring and summer 
chinook transportation study results . The f irst two 
vari ations correspond to the models used in the NPPC 
assessment effort . Models 3 and 4 are similar to model 2 but 
ref lect additional interpretations of the study results ( F .  
Olney USFWS , pers . comm . ) .  

Model 1 was equivalent to the NPPC ' s  Model I ,  with 
transport survival estimated to be 1 . 6  times the 
estimated 1 9 8 6  inriver smolt survival from Little Goose 
Dam . Model 1 transport survival was a constant 0 . 4 2 at 
a l l  water travel times . 

Model 2 was equivalent to NPPC ' s  Model I I , with transport 
survival decreas ing from 0 . 4 2 at 1 9 8 6  velocities ( 15 . 7  
days ) to 0 . 0 5 at 1 9 7 7  velocities ( 37 . 1  days) . 
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Model 3 was equivalent to NPPC ' s  Model I I  with the 
exception that transport survival decreas ing from 0 . 2 8 at 
1 9 8 6  velocities ( 1 5 . 7  days)  to 0 . 05 at 1 9 7 7  velocities 
( 3 7 . 0  days) . 

Model 4 was equivalent to NPPC ' s  Model I I  with the 
exception that transport survival decreasing from 0 . 1 5 at 
1 9 8 6  vel oc ities ( 15 . 7  days ) to 0 . 05 at 1 9 7 7  velocities 
( 3 7 . 0  day s ) . 

The documentation for the FLUSH 4 . 0  model (Weber , et al . 1 9 92 ) 
describes the latter two options in greater detai l .  

We compared the estimated smolt survival from the four 
transport models with observed to expected recruit/ spawner 
ratios for four indicator stocks ( Imnaha River and Marsh , Bear 
Val l ey and Elk creeks ) for brood years 1 9 7 5 - 19 8 6 . We a l s o  
compared model output t o  Raymond ' s  ( 19 8 8 ) estimated smolt t o  
adult return rates for wild spring and summer chinook , brood 
years 1 9 7 5 -8 2  ( Weber et al . , 1 9 9 2 ) . 

Predator Removal - The effects of squawfish removal were 
s imulated by assuming a mean value of 1 0% reduction in 
mortal ity in each reservoir based on population studies in 
John Day Dam . Because of the uncertainty associated with this 
act ion we bracketed the mean value with a low value of 5 %  and 
a h igh va lue of 15% reduction in mortality per reservoir . 
Uncertainty persists over the impacts of a number of factors 
including the effect of predator removal on the rate of 
predation on the target species , the potential for 
compensat ion by other predator species as the target species 
declines , and the potential that some portion of the smolts 
that are consumed would have died anyway dur ing mainstem 
passage . 

Inriver Option - Fina l ly ,  to demonstrate the sensit ivity to 
flow regimes , we modeled a combination of management a ctions 
that included drawdown to MOP , moderate predator remova l 
( 0 . 1 0 ) , high proportions of spil l  at Snake River dams and 
additional flow augmentation of totals of 2 . 0  MAF in the Snake 
and 8 . 0  MAF in the Columbia River . This scenario was run with 
no transportation of j uveniles specif ica l ly to provide for an 
analysis of the sensitivity of the model system to a 
combination of potential mainstem passage measures . Whi l e  the 
measures incorporated are theoretica l ly possible ,  the scenario 
does not represent a specific proposal by the tribal and state 
fisheries a9encies involved in this assessment . 
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Adult · Actions 

Actions to increase the survival of adult springj summer 
chinook are l imited to harvest restrictions adopted by U . S .  v 
Oregon . 

RESULTS 

FLUSH MODEL RESULTS 

The FLUSH Model was used to estimate passage survival of 
j uveni l e  Snake River springj summer chinook . The results , 
arranged by levels of predator reduction of 0 . 05 ,  0 . 1 0 and 
0 . 15 and by four levels of transport assumption are shown in 
Table 2 .  Table 2 contains minimum , maximum and average values 
for the out years ( 19 9 2  through 2 01 0 ) . 

Base survivals were computed for each of the TRR mode l s . 
The average survival s  for TRR model 1-4 were . 2 1 ,  . 19 . 14 ,  and 
. 08 ,  respect ively . To compute relative future changes in 
recruitment due to management actions , the action system 
surviva l i s  divided by the base system survival using the same 
TRR model . The change in system survival from base conditions 
to action for TRR model 1 averaged 1 . 2 7 , the change from 
maximum survival value was 1 . 4 3 ,  and the change from minimum 
survival value was 4 . 11 .  The change in system survival from 
base conditions to action for TRR model 2 averaged 1 . 2 9 ,  the 
change form maximum survival value was 1 . 2 0 ,  and the change 
from minimum survival value was 14 . 3 5 .  The change in system 
surviva l from base conditions to action for TRR model 3 
averaged 1 . 2 8 ,  the change from maximum survival value was 
1 . 2 3 ,  and the change from the minimum survival value was 
1 0 . 3 2 .  The change in system survival from base conditions to 
action for TRR model 4 averaged 1 . 2 6 ,  the change from maximum 
survival value was 1 . 2 8 , and the change from the minimum 
survival value was 5 . 6 8 .  Although , the relat ive increases are 
large in poor survival years the absolute gains in pro j ected 
recruitment are smal l  due to the absolute survival values . 

I n  what we bel i eve is our most l ikely simulations 
( predator reduction of 0 . 1 0 and TRR of 1 . 03 : 1 ) , the average 
estimated system survival for 1 9 9 2  implemented management 
actions was 0 . 164 , improving from a base survival of 0 . 1 3 7 . 
The minimum survival for these simulation year s ,  of 
implemented actions , was 0 . 0 1 9 6  and the maximum was 0 . 2 6 1 . 

Using the same set of assumptions , the average estimated 
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system survival for 1 9 9 2  planned management actions was 0 . 17 5 ,  
improving from a base survival of 0 . 1 3 7 . The minimum survival 
for these s imulat ion years , of planned actions , was 0 . 03 0  and 
the maximum was 0 . 2 7 1 . 

Estimated survival increases as the level of predator 
reduction increases and as assumed transport survival 
increases . At the lowest level of predator reduction ( 0 . 0 5 )  
the average s imulated survival increased from a base value of 
0 . 2 07 to 0 . 2 5 0  under Model 1 ,  the most optimistic 
transportation model but only increased from a base of . 07 8 5  
t o  0 . 0 9 6  under Model 4 ,  the least optimistic . At the highest 
level of assumed predator mortal ity reduction ( . 15 ) , average 
simulated j uveni le system survival increased from a base of 
0 . 2 07 to 0 . 2 6 5  for Model 1 and from a base of . 08 to 0 . 10 for 
Model 4 .  

ELCM Model Results 

We used the ELCM to estimate adult escapement trends 
ref lecting changes in j uvenile passage survival and harvest 
restrictions . Results of our simulations comparing planned 
versus implemented f l ows and their effects on Marsh Creek 
spring chinook escapements appear in Table 3 and those for the 
Imnaha River springj summer chinook appear in Table 4 .  These 
tables also summari z e  results under four assumptions of 
transportation . Results for both stocks are s imilar in the ir 
proj ected responses to management actions . Whi le both stocks 
rea l i z e  some level of response to management actions , neither 
show dramatic responses to any individual , or combination of , 
management actions . 

The results of our baseline analysis are depicted in 
F igure 1 .  Proj ections of return levels out through 2 0 2 0  are 
combined with estimates of historic escapements returns .  
Whi l e  observed escapements remained relatively high during the 
f ifties and early sixties , the construction of one Columbia 
River and four Snake River hydroelectric proj ects in the 
per iod 1 9 6 1  through 1 9 7 5  was accompanied by a dramatic decl ine 
in escapements . 

Differences in proj ected escapement levels for planned 
versus actual f l ow augmentation ( i . e .  levels observed in 1 9 9 2 )  
are shown in Figure 2 for Marsh Creek and in F igure 6 for the 
Imnaha River . In years of high flow the differences between 
resulting escapements from planned vs implemented s imulations 
are greater . -In years of low flow neither set of actions 
increase resulting escapements much from the base ( both stocks 
exhibit escapements being less than 1 2 %  of MSP goal ) . 
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Assumptions regarding transportation survival have an 
affect on escapement in TRR models 3 -4 (Marsh Creek , Figure 3 
and Imnaha , Figure 7 ) . As exhibited in TRR model 3 - 4  
simulations , as transport survival is assumed to increase , 
proj ected escapement levels do likewise . In l ow f l ow years 
none of the assumptions for TRR models result in escapements 
increasing much above base levels ( both stocks exhibit 
escapements being less than 1 2 %  of MSP goal } . 

our scenario i l lustrating the sensitivity to in-river 
f l ow improvements with transportation turned off (Marsh Creek , 
Figure 4 and Imnaha , Figure 8 }  shows survival l evel s  far above 
any that are proj ected for simulations involving 1 9 9 2  actions 
including transportation . Under this proj ection the 
escapement trends include very large and variable responses . 
This is due to the fact that no harvest response is simulated , 
production from the resulting large over escapements i s  
subj ected t o  significant density dependent mortal ity . 

DI SCUSSION 

This assessment was conducted in response to the request 
of NMFS and . is intended to proj ect expected trends of two 
Snake River spring chinook stocks given continuation of the 
management actions in place as of 1 9 9 2 . Other management 
scenarios are possible and will be analyz ed in support of the 
development of recovery plans . Management actions addressed 
in this analysis focus on increasing the survival of j uven i l e  
spring chinook during mainstem passage . Within the framework 
of the requested action scenario , we looked at the sensitivity 
of the results to alternative assumptions regarding the 
effectiveness of predator removal and transport survival . A 
second scenario was included to explore the sensitivity of 
stock rebuilding response to the actions intended to improve 
mainstem j uvenile survival ( increased mainstem flows , 
additiona l spi l l , and predator remova l } . 

Predator removal appears to improve mainstem surviva l to 
some extent . At what we feel is the most l ikely level , a 1 0  
percent reduction i n  reservoir mortal ity ,  i t  does not increase 
mainstem survival or escapement levels dramatica l ly 
( particularly in low flow years there is l ittle change from 
the base} . However , in conjunction .with significant water 
velocity improvements these predator removal measures may 
contribute to recovery . 
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Assumptions regarding transport survival rates have 
substant ial affects on mainstem survival estimates in this 
ana lys i s . However , in thi s  analysis whatever assumptions 
about transportation are made apply both to the base period 
and future s imulated management actions . Therefore , the 
simulations of adult escapements are less sensitive to the 4 
TRR model assumptions , than are the individual system survival 
estimates . The less optimistic TRR models and inriver 
surviva l most accurately reproduced trends exhibited by the 
Raymond ( 19 8 8 ) smelt to adult return and R/S adult indices ( 
Weber et a l . 1 9 9 2  , Petrosky and Schaller 1 9 9 2 ) . 

The relationship between mainstem flow ( fi sh travel time ) 
and ma instem survival was demonstrated by a single simulation 
that mixed drawdown to MOP , moderate assumption regarding 
predator removal ,  ambitious spi l l  and additiona l flow 
augmentation . Substantial increases in surviva l were 
proj ected for j uveniles migrating in the river in the improved 
flow scenario analyzed for comparative purposes . Cumulative 
surviva l under thi s  scenario was proj ected to exceed that 
under the most optimi stic transport assumption . 

The general pattern of a l l  combinations of assumptions in 
assess ing the 1 9 9 2  actions show the escapement are not 
exh ibiting significant increasing trends . An important 
f inding is that , when poor water years cycle through the 
s imulations , a l l  of the combination of model assumptions for 
1 9 9 2  act ions show l ittle improvement in escapement over base 
conditions . 
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Table 1 . Additional Flow volumes (KAF) added to base year flows 
in  spring/summer chinook analysis of planned 1 993 operations . 

• 

• 

• 

1 977 
1 978 
1 979 
1 980 
1 981 
1 982 
1 983 
1 984 
1 985 
1 986 
1 987 
1 988 
1 989 
1 990 
1 991 

Snake 

1 440 
1 200 
1 200 
1 200 
1 200 
1 200 
1 200 
1 200 
1200 
1 200 
1 440 
1 440 
1 200 
1 440 
1 440 

Columbia 

3000 
3000 
3000 
3000 
3000 
3000 
3000 
3000 
3000 
3000 
3000 
3000 
3000 
3000 
3000 



Table 2a. Juvenile System survival estimated from FLUSH 4.0 for base conditions and planned 

vs i mplemented actions in  1 992 for the four Transportation models evaluated . 

In river System Survival • 
Survival Trans 1 Trans 2 Trans 3 Trans 4 

Base: 
1 9n - 1 988 Min 0.0007 0.0240 0.0031 0.0031 0.0031 

Max 0.2330 o.2no o.2no 0.2200 0.1 580 

Avg 0.1 099 0.2069 0.1 872 0.1 365 0.0785 

Planned Action: 
1 992-201 0 Min 0.01 49 0.0987 0.0445 0.0320 0.0176 

Max 0.3240 0.3320 0.3320 0.271 0 0.2030 

Avg 0.1 837 0.2637 0.241 1 0.1 745 0.0993 

Jmelemented Action: 
1 992- 201 0 Min 0.0066 0.0788 0.0259 0.0196 0.01 25 

Max 0.3060 0.321 0 0.321 0 0.26 1 0  0.1 940 

Avg 0.1 647 0.2470 0.2266 0.1 639 0.0931 

Table 2b. Juvenile System survival estimated from FLUSH 4.0 for base and 

p lanned actions i n  1 992 for the four Transportation models evaluated 

at three levels of predation m ortality reduction. 

In river System Survival 
Survival Trans 1 Trans 2 Trans 3 Trans 4 

• Base: 
1 9n - 1 988 Min 0.0007 0.0240 0.0031 0.0031 0.0031 

Max 0 .2330 o.2no o.2no 0.2200 0.1 580 

Avg 0.1 099 0.2069 0.1 872 0.1 365 0.0785 

Predator Mortaljly Reduction at 5%: 

1 992-201 0 Min 0.01 41 0.0964 0.0345 0.031 3 0.01 72 

Max 0.3120 0.3250 0.3250 0.2640 0.1 970 

Avg 0.1 725 0.2499 0.2341 0.1 694 0.0957 

Predator Mortaljly Reduction at 1 0%: 

1 992 -201 0 Min 0.01 49 0.0987 0.0445 0.0320 0.0176 

Max 0.3240 0.3320 0.3320 0.271 0 0.2030 

Avg 0.1 837 0.2637 0.241 1 0.1 745 0.0993 

Predator Mortalitv Reduction at 1 5%: 

1 992-201 0 Min 0.0157 0.1 01 0 0.0456 0.0328 0.01 81 

Max 0.3370 0.3400 0.3400 0.2780 0.2090 

Avg 0.1941 0.2646 0.2463 0.1787 0.1 023 

• 



Table "Empirical Ufe Cycle Model Results of 1 993 Planned v�2 1mplemented Actions being simulated for future 
• 

Years for Marsh Creek Spring Indicator Stock {Assuming �red1.1tion Mort��olilY Reducjion at 1 0% LevEill. 

Seawning Escaeement exeressed as eercent of goal 
Return Baseline Trans. Model 1 Trans. Model 2 Trans. Model 3 Trans. Model 4 

� Conditions Planned Implemented Planned Implemented Planned Implemented Planned I mplemented 

57- 69 Ave 91 .5% 
Min 49.7% 

Max 1 50.0% 

70- 79 Ave 44. 1 %  
Min 1 0.0% 

Max 1 09.6% 

80- 90 Ave 1 7.0% 
Min 1 .9% 

Max 45.9% 

91 - 95 Ave 22.4% 22.8% 22.7% 23.8% 23.2% 23.4% 23.0% 23.0% 22.8% 
Min 4.2% 5.9% 5.5% 9.4% 7.3% 8.1 % 6.7% 6.7% 5.9% 

Max 46.0% 46.0% 46.0% 46.0% 46.0% 46.0% 46.0% 46.0% 46.0% 

96 - 00 Ave 1 8.4% 23.3% 21 .3% 26.7% 22.7% 25.2% 23.8% 23.4% 22.6% 
Min 6.9% 8.7o/o 8.3% 9.8% 9.0% 9.5% 8.8% 9.4% 8.7% 

Max 31 .0% 45.8% 39.4% 50.0% 39.5% 45.9% 46.6% 41 .5% 44. 1 %  

01 - 05 Ave 25.2% 33.5% 30.6% 35.7% 33. 1 % 37.9% 33. 1 %  35.9% 32.9% 
Min 1 6.0% 22. 1 %  1 9.5% 23.3% 21 .0% 26.3% 22. 1 %  23.7% 21 .6% 

Max 34.7% 43.8% 40.9% 49.5% 44.2% 50.3% 43.7% 48.9% 42.9% 

06- 1 0  Ave 1 0.9% 1 5.8% 1 4.2% 1 9.0% 1 7 .0% 1 8.8% 1 6.7% 1 7.8% 1 5.7% 
Min 5.8% 9.2% 8.4% 1 0.6% 9.5% 1 1 .2% 9.3% 1 0.0% 8.9% 

Max 24.4% 29.5% 27.5% 31 .5% 31 .2% 34.5% 30.5% 33.9% 30.1 o/o 

1 1 - 1 5  Ave 27.8% 43.2% 37. 1 % 48.3% 45.3% 45.9% 45.6% 44. 1 % 43.1 o/o 
Min 21 . 1 % 31 .7% 27.9% 35.4% 33.3% 32.8% 33.4% 30.8% 32.7% 

Max 35.9% 58.0% 50.2% 73.8% 64.4% 68.0% 66.3% 65.5% 60.6% 

1 6 -20 Ave 1 5.6% 22.9% 1 9.8% 26 . 1 %  23.2% 24.5% 23.0% 23.7% 22.8% 
Min 5.5% 1 2 .2% 1 0.6% 1 8.6% 1 4 .9% 1 5.3% 1 5.3% 1 3.4% 1 2 .9% 

Max 24. 1 %  32.2% 28.5% 34.8% 33.4% 33.7% 32.7% 32.8% 32.2% 

• Note Baseline values are actual from 1 957- 1 985 model results from 1 985- 201 o 



Table 04. Empirical Ufe Cycie Model Results of 1 993 Planned vs 1 992 Implemented Actions being simulated for future 
Years for Imnaha River Spring/Summer Chinook Indicator Stock (Assuming Predation Mortality Reduction at 1 0%  Level) . 

S�awning Esca�ement ex�ressed as �ercent of goal 
Return Baseline Trans. Model 1 Trans. Model 2 Trans. Model 3 Trans. Model 4 

� Conditions Planned ImPlemented Planned Implemented Planned Implemented Planned Implemented 
57- 69 Ave 74.0% 

Min 33. 1 % 
Max 21 5.3% 

70- 79 Ave 70.4% 
Min 1 5.0% 

Max 1 49.9% 

60-90 Ave 24.9% 
Min 6.7% 

Max 24.9% 

91 - 95 Ave 1 6.9% 20,5% 20.3% 23.4% 21 .7% 22.3% 21 .2% 21 .0% 20.5% 
Min 5.4% 6.9% 6.0% 1 6. 1 %  1 2.6% 1 4. 7% 1 0.9% 1 0.6% 6.9% 

Max 35.0% 35.0% 35.0% 35.0% 35.0% 35.0% 35.0% 35.0% 35.0% 

96-00 Ave 1 9.0% 25.4% 23.6% 31 .5% 26.0% 30.0% 26.5% 27.7% 24.5% 
Min 6.9% 1 0.6% 1 0.3% 1 1 .6% 1 0.6% 1 1 .4% 1 0.6% 1 0.9% 1 0.2% 

Max 34.6% 44.5% 41 .2% 57.5% 51 .4% 51 .7% 46.0% 49.0% 43.0% 

01 -05 Ave 21 .7% 30.9% 26.0% 33.6% 31 .3% 33.2% 30.6% 32.6% 29.0% 
Min 1 1 .4% 20.6% 1 6. 1 %  24.6% 21 .0% 25.9% 20.4% 23.6% 1 6.9% 

Max 30.3% 40.3% 37.2% 44.2% 43.2% 42.1 % 41 .7% 41 .1 % 39.6% 

06- 1 0  Ave 1 0.6% 1 9.6% 1 6.5% 26.6% 23.6% 25.5% 22.6% 22 .0% 1 9.2% 
Min 5.3% 9.3% 6.4% 1 1 .5% 9.9% 1 1 .3% 9.5% 1 0.6% 6.6% 

Max 1 9.4% 24.4% 25.2% 39.2% 32.3% 33.6% 29.0% 27. 1 %  24.6% 

1 1 - 1 5  Ave 25.7% 47.3% 41 .0% 54.4% 46.6% 53. 1 % 46. 1 %  46. 1 %  44.2% 
Min 1 7.2% 31 .7% 26.0% 39.5% 32.3% 36.9% 33.0% 36.6% 30.4% 

Max 31 .6% 59.2% 52 .6% 72.7% 63. 1 %  69.5% 60.2% 60.2% 57. 1 %  

1 6- 20 Ave 1 2 .9% 25.7% 22.7% 34.7% 26.4% 31 .6% 27.5% 27.6% 24.7% 
Min 7.2% 2 1 .4% 1 9.6% 26.7% 24.7% 26.2% 24.3% 25.4% 20.7% 

Max 1 6.4% 29.7% 26.7% 42.4% 31 .6% 35.5% 29.3% 30.3% 26.6% 

*Note Baseline values are actual from 1 957- 1 965 and model results from 1 965-201 o 
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Figure 01 . Snake River S pring Chinook (Marsh Creek Indicator Stock) Analysis Results from ELCM 

for Baseline Conditions . 
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Figure 02. Snake River Spring Chinook (Marsh Creek I ndicator Stock) Analysis Results from ELCM 
for assuming I mplemented 1 992 Operations in the future vs Planned 93 Operations 

for the Transport Model# 3 (assume predator mortality reduction Of 1 0%). 
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Figure 03. Snake River Spring Chinook (Marsh Creek I ndicator Stock) Analysis Results from ELCM 

for Baseline Conditions vs assuming Implemented 1992 Operations in the future 
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Figure 04. Snake River Spring Chinook (Marsh Creek Indicator Stock) Analysis Results from ElCM 

for Baseline Conditions vs Sensitivity to High Water Augmentation Scenario 

(assume predator mortality reduction of 1 0%). 
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Fi g u re 05. S n ake River S p ri n g/S u m m er Chi n o o k  (I m n ah a  River I n d i cator S tock) Analysi s fro m 

E LC M  for Basel ine C o n diti ons . 
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Figure 06 . S nake River Spring/Summer Chinook (Im naha River Indicator Stock) Analysis from 

ELCM for assum i ng implemented 1 992 Operations in  the future vs Planned 93 

Operations for the Transport Model #3 (assume Predato r Mortality reduction of 1 0%) . 
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Figure 07.  S n ake River S p ri n g/S u m m er Chi n oo k  (I m n ah a  R i ver I n d i cator Stock) Analysi s fro m 

E LC M  for Basel ine vs assu m i n g  i m p lemented 1 992 Op eratio n s  i n  the future 
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for the fou r  tran sport m odels (assu m e  Predator Mortal ity redu ctio n  of 1 0%) . 

1 60% 
1 50% 
1 40% 
1 30% 
1 20% 
1 1 0% 
1 00% 
900/b 
80% 
70% 
600/b 
50% 
40% 
30% 
20% 
1 0% L_ __ ����.--.--.--.--r-�r-.--��--r-���--��--r--r--r-�r�--� 
0% 

- Base + Trm 1 

78 2 

Year 

0 Trm2 6. Trm3 X Trm4 

8 1 4  

* Note Baseline values are actual from 1 957- 1 985 and model results from 1 985-201 0 
* 1 957 value = 21 5% 



Figure 08. Snake River Spring/Summer Chinook (I mnaha River I ndicator Stock) Analysis from 

ELCM for Baseline Conditions vs Sensitivity to H igh Water Augmentation Scenario 

(assume predator mortality reduction of 10%). 
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APPENDIX H - COMMENTS AND RESPONSES 

This appendix documents the public and agency 
review of the draft SEIS and how this review was 
used to formulate the final SEIS. The appendix 
includes a summary of the review process, 
discussion of the nature of the comments, a listing 
of all commentors, full reproduction of letter 
comments, and responses to all comments. 
Changes in the SEIS text in response to comments 
are noted in the responses. 

1 .0 DRAFT SEIS REVIEW PROCESS 

The draft SEIS was officially filed with the U.S. 
Environmental Protection Agency and released for 
public and agency review on October 23, 1992. 
Approximately 2,200 copies of the draft SEIS were 
distributed to elected officials, government 
agencies, tribal organizations, associations, 
businesses, individuals, and public libraries. A 45-
day period, ending December 7, 1992, was allowed 
for review of the draft SEIS. 

Nine public meetings were held at locations 
throughout the region to facilitate review of the 
draft document. Each meeting consisted of three 
parts. The first part was an introductoty 
presentation consisting of a slide show, graphics, 
maps, and a narrative discussion of the issues 
involved and the anticipated effects. The second 
part was a question and answer session facilitated 
by Corps staff. The question and answer session 
allowed the public to ask questions of the agency 
staff responsible for the preparation of the final 
SEIS. The third part of each public meeting was a 
formal public hearing open to all speakers who 
wished to provide formal testimony. All hearing 
testimony (and the question and answer session) 
was documented by a court reporter, and hearing 
transcripts are available for purchase at the cost of 
reproduction. 

Recipients of the draft SEIS were encouraged to 
submit written comments on the document by 
December 7, 1992. Many letters were received, 
including some after the official closing date for the 
comment period, and were reviewed by the 
cooperating agencies as part of final SEIS 
preparation. Commentors were asked to direct 
their comments to the Corps, but comments were 
forwarded as necessary to BPA and BoR. 

ACOEI2-ll-93/03865A.l 

2.0 DRAFT SEIS CoMMENTS 

The cooperating agencies received written or verbal 
input from a total of 1 15 commentors during the review 
process. This included 38 speakers at the public 
hearings, 75 letters, and 2 written statemmlts submitted 
at the public meetings. The comment letters received 
ranged from one-page handwritten notes to large 
packages with lengthy reviews supported by multiple 
attachments. All comments were considered seriously, 
regardless of style or volume. 

Corps and contractor staff reviewed all comment letters, 
statements, and hearing records and identified 
substantive comments on each source. Letters and 
written and verbal statements were all assigned 
alphanumeric codes, and all comments within each 
source were numbered sequentially to provide a unique 
identifier for each comment. This process resulted in 
the identification of 712 comment$ among all comment 
sources. 

A summary of the draft SEIS review input is provided 
in Table H-1. Over half of the letters and written 
statements (48 out of 75) were from individuals and 
businesses from throughout the region and the project 
area. Comment letters were received from multiple 
state agencies and elected officials in Idaho, Montana, 
Oregon, Washington, and Wyoming. Seven Federal 
agencies and 1 member of Congress submitted letters, 
as did 5 tribal organizations. The 31 associations/ 
organizations submitting letters were mther evenly 
divided between river user interests concerned about 
operational impacts from various flow measures and 
environmentally-oriented groups emphasizing the need 
for urgent measures to conserve the salmon stoclcs. A 
few letters from associations were formula letters that 
repeated a consistent set of comment themes. 
Representation among comment letters from individuals 
was similarly divided. 

A complete listing of all commentors is included as 
Table H-2, which follows the text discussion of this 
appendix and functions as a table of contents for the 
comments reproduced here. All comment letters and 
written statements submitted at the public hearings are 
reproduced in this appendix. Comment letter 
attachments that do not contain substantive comments 
directly addressing the SEIS are omitted. Because of 
the large volume of the hearing transcripts and the fact 

H-1 
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Table B-1. Summary of draft SElS review input. 

Category 

Federal government (F) 

State government (S) 

Regional!I'ribal organizations (R) 
1.ocal (L) 
Association/Organization/Business (A) 

Individual (I) 

Testimony at hearing 

Total 

that most hearing testimony is repeated in letter 
COJDJ:DeDts, COJDJ:Dellts identified from the hearing 
record are also not reproduced. Copies of the 
hearing transcripts are available on request. 1he 
complete printed record of all comments received 
on the draft SEIS is maintained by the Walla Walla 
District of the Corps and is available for public 
review at the District offices. 

As part of the comment review process, comments 
were categorized according to the issues addressed 
and support for or opposition to specific flow 
measure alternatives or options. Effects on almon 
and fish modeling were the most frequent issues 
mentioned and were the subject of about 28 pen:ent 
of all the COJIIDlalts (188 out of 712). 1he next 
most common issue was the scope of the SElS, 
which was mentioned in 91 coJDJ:DeDts (13 pen:ent). 
Other frequent issue categories were questions on 
the implementation or modeling of system 
operations (84 comments), plan selection criteria or 
results (62 comments), resident fish (S1 comments), fish bypass and/or transportation (43 comments), 
economic evaluation of the actions (41 coJDJ:DeDts), 
electric power (36 comments), socioeconomics (26 
comments), fish harvest (23 comments), and 
recreation (20 comments). All other issue 
categories received less than 20 comments, or less 
than 3 percent of the comment total. 

About 13 percent of the comments explicitly stated 
support for a flow measure alternative or option. 
The most frequent comments in this category were 
support for or opposition to the mainstem 

H-2 

Number 
• 

10 

12 

7 

1 

31  

16 

--.1§ 
us 

drawdown strategy (14 comments on each side of the 
issue), and support for or opposition to the preferred 
alternative (12 c:omments each). 'Ibe general concept of 
flow augmentation also received divided support (4 
comments each). Opposing collliilCnts generally 
outnumbered supporting comments for Alternatives 2, 3 • 
and S. A total of 39 supportive comments were 
distributed among the S SElS alternatives or other 
actions identified by the CODliilCntors. Three letters 
proposed a specific plan for iDlorim operations that 
included partial or phased implementation of the 
reservoir drawdown strategy beginning immediately. 
Opposition to various flow measures was expressed in 
S1 comments. 

3.0 RESPONSE TO COMMENTS 
1he cooperating agencies have prepared a response to 
each of the 712 comments received on the draft SEIS, 
regardless of whether the comment is reproduced in the 
appendix. These comments are provided in two 
formats. Certain issues or themes recutred frequently 
throughout the comments received on the draft SEIS. 
Broader recurring themes in this category generally 
related to various relatively well-known factors 
contributing to the current status of the salmon stocks 
or to issues generated by the specific focus of the SEIS. 

· Many other recurring themes more narrowly targeted 
specific criticisms of the SEIS and/or specific resource 
concerns. To facilitate responding to these recurring 
themes, comments of this type have been grouped into 

• 11  common issues. The common issues are listed 
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.Table H-2. 
Comment 

Fl 
F2 
F3 
F4 
F5 
F6 

F7 
F8 
F9 
FlO 

S l  
S2 
S3 
S4 
S5 
S6 
S7 .S8 
S9 
SlO 
S11  
S 12 

Rl 
R2 
R3 
R4 
R5 
R6 
R7 

Ll 
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Commentors on the draft SEIS. Page 1 of 3 

Organization/Person Person Date 

Federal 

U.S. Dept of Housing and Urban Development Myron G Eckberg 10/23/92 
U.S. Forest Service, Pacific Northwest Region Gordon Haugen 1 1/10/92 
U.S. Dept of Agriculture, Soil Conservation Service Lynn A. Brown 1 1/17/92 
U.S. Dept of Agriculture, Soil Conservation Service Richard J .  Gooby 1 1/30/92 
U.S. Dept of Agriculture, Soil Conservation Service Randy Phelan undated 
U.S. Dept of Health and Human Services, Public Health Kenneth W. Holt 12/03/92 
Service, Centers for Disease Control 

U.S. Dept of Interior, Bureau of Indian Affairs G.D. Ben 12/07/92 
U.S. Senate Larry E. Craig 12/07/92 
U.S. Department of the Interior Charles S.  Polityka 12/21/92 
U.S. Environmental Protection Agency Charles E. Findley 12/14/92 

State 
Idaho Department of Water Resources R. Keith Higginson 1 1/12/92 
State of Idaho, Representative Ken Robison 1 1/17/92 
State of Montana, Dept of Natural Resources and Conservation Gary Fritz 1 1/23/92 
State of Washington, Dept of Community Development Robert G. Whitlam 1 1/24/92 
State of Montana, Office of Governor Stan Stephens 12/07/92 
Oregon Dept of Fish and Wildlife 12/5/92 
Idaho Dept of Fish and Game Jerry M. Conley 12/04/92 
Idaho Dept of Parks & Recreation Yvonne S. Ferrell 12/04/92 
Washington State Dept of Transportation Donald S. Senn 12/07/92 
State of Wyoming, Office of Governor Mike Sullivan 12/07/92 
State of Washington, Department of Ecology T.L. Elwell 12/10/92 
Idaho State Historical Society Kenneth J. Swanson 12/10/92 

Regional/Tribal 
10/24/92 Upper Columbia United Tribes Fisheries Research Center Allan T. Scholz 

Confederated Salish and Kootenai Tribes of the Flathead Nation Michael T. Pablo 1 1/05/92 
Confederated Salish and Kootenai Tribes of the Flathead Nation Michael T. Pablo 12/07/92 
Colville Confederated Tribes Patti Stone 12/01/92 
Nez Perce Tribal Executive Committee Samuel N. Penney 12/02/92 
Columbia River Inter-Tribal Fish Commission Ted Strong 12/07/92 
Northwest Power Planning Council Ted Bottiger 12/10/92 

Local 
Clearwater County Board of Commissioners Donald Ponozzo 1 1130/92 

Association 
Wildlife Forever,_ Inc. Oyde V. Brummell 1 1/05/92 
Northwest Irrigation Utilities Darryll Olsen 1 1110/92 
Flathead Wildlife, Inc. Herbert Johnson 1 111 1192 
Harney Electric Cooperative, Inc. Jack Heaston 1 1112/92 
Western Montana Electric Generating & Transmission Ronald Wilkerson 1 1/12/92 
Cooperative, Inc. 

Stanley-Sawtooth Chamber of Commerce Tom Stuart 1 1/16/92 
AgriN orthwest R. Thomas Mackay 1 1/17/92 
AgriNorthwest J. Rodney Larson 1 1118/92 
AgriNorthwest D. Jeffrey Mason 1 1/18/92 
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Table H-2. Commentors on the draft SEIS. Page 2 of . 
Comment Organization/Person Person Date 
AlO Montana Wildlife Federation Herbert B. Johnson 1 1/18/92 
All  Mercer Ranch Richard T. Beightol 1 1/1 1/92 
Al2 Flathead Basin Commission Elma Darrow undated 
Al3 Idaho Rivers United Charles Ray 12/06/92 
Al4 Pacific Northwest Waterways Association Glenn Vanselow 12/07/92 
Al5 Northwest Resource Information Center, Inc. Ed Chaney 12/07/92 
Al6 Idaho Steelhead & Salmon Unlimited 1 1/30/92 
Al7 American Rivers F. Lorraine Bodi 12/04/92 
Al8 Public Power Council William K. 12/07/92 

Drummond 

Al9 Pacific Northwest Utilities Conference Committee A1 Wright 12/07/92 
A20 Valley Soil Conservation District Ken Postma 12/03/92 
A21 Orofino Chamber of Commerce H.L. "Roy" Clay 12/03/92 
A22 Valley Graphics Larry Schlieper 12/04/92 
A23 Pacific Northwest Generating Cooperative Dave Harper 12/03/92 
A24 Glenwood IGA Foodliner Doug Donner 12/03/92 
A25 Direct Service Industries, Inc. John D. Carr 12/07/92 
A26 Northwest Environmental Defense Center John K. Eltman 12/07/92 
A27 Tobacco Valley Economic Development Council Joe Gibbons 12103/92 
A28 Idaho Water Users Association, Inc. Lynn Tominaga 12/08/92 
A29 Idaho Wildlife Federation Robert Minter, Jr. 12/04/92 
A30 Flathead Lak:ers Inc. Dick Wollin 12/09/92 . 
A31 Dworshak Excursions Jerry 0. Olin 12/03/92 

Individual 
11 Burkholder Reed 10/28/92 
12 Schwarzkof Lyman K. 10/29/92 
13 Waugh Wade & Carol 1 1/01192 
14 Pritchard Jim 1 1/28/92 
15 Bayer F.A. 1 1/13/92 
16 McClure Linda 1 1/13/92 
17 Barker Roy E. 1 1/16/92 
18 Mason warren H. 1 1/17/92 
19 Nielson Kent 1 1118/92 
110 Cooke Faith 1 1118/92 
Il l Clouston, Jr. Sidney N. 1 1119/92 
112 Larsen William F. 12/07/92 
1 13 Townsend Thomas A. 12/06/92 
114 Chaumell Thayne 12/03/92 
115 Gunderson Frank 12/04/92 

Testimony 
Tl-1 Kubasko Wayne 1 1104/92 
Tl-2 Windom Rita 1 1104/92 
TI-l Dos Santos Joe 11/05/92 
T3-l Hanson Keith 1 1109/92 
T3-2 Wilson Jim 1 1109/92 
T3-3 Burnham Bob 1 1109/92 

• 
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.Table H-2. Comm.entors on the draft SEIS. Page 3 of 3 

Organization/Person Comment Person Date 

T3-4 Is belle Greg 1 1/09/92 
T3-5 Loseth John 1 1/09/92 
TI-6 Unidentified Speaker 1 1/09/92 
T3-7 Is belle Greg 1 1/09/92 
T3-8 Rintelen Joe 1 1109/92 
T4-1 Mulligan Bill 1 1/10/92 
T5-1 Yost Jim 1 1/12/92 
T5-2 Tominaga Lynn 1 1/12/92 
T5-3 Minter Bob 1 1112/92 
T5-4 Beightol Richard 1 1/12/92 
T5-5 Yost Jim 1 1/11/92 
T5-6 Ziari Fred 1 1/12/92 
T5-7 Beightol Richard 1 1/12/92 
T5:..8 Bowler Bert 1 1112/92 
T5-9 Higginson Keith 1 1/12/92 
T5-10 Tominaga Lynn 1 1/12/92 
T5-1 1 Robison Ken 1 1/12/92 
T5-12 Minter Bob 1 1112/92 
T6-1 Tester Nanci 1 1/16/92 
T6-2 Clouston, Jr. Sidney 1 1/16/92 
1'7-1 Ziari Fred 1 1/17/92 

er-2 Satter Craig 1 1/17/92 
8-1 Cooke Faith 1 1118/92 

T8-2 Beightol Richard 1 1118/92 
T8-3 Baker Jim U/18/92 
T8-4 Lovelin Bruce 1 1/18/92 
T8-5 Walkley Van 1 1/18/92 
T8-6 Hossom Charles 1 1/18/92 
T9-1 Self Win 1 1/19/92 
T9-2 Cloud-Moses Cheryl 1 1/19/92 
T9-3 Truscott Kirk 1 1/19/92 
T9-4 Pelton Randy 1 1/19/92 
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below, followed by a synopsis of the issue and the 
cooperating agencies' response. 

Responses to all of the comments received are 
provided at the back of this appendix. Individual 
comments that relate to one of these common issues 
are referred to the master response for that 
common issue. Individualized responses are 
provided to all of the comments that do not 
represent a common issue. 

Common Issues and Responses 
The 1 1  common issues are listed as follows, in no 
particular order: 

1 .  Adequacy of the range of alternatives. 

2. Scope of the SEIS with respect to the types 
of measures considered. 

3.  Appropriate time horizon for the SEIS. 

4. Estimation of recreation impacts and 
associated economic consequences, primarily 
at Dworsbak. 

· 

S. Validity of the flow/travel time/survival 
relationship, and the effectiveness of flow 
improvements. 

6. Implications of other pending or potential 
endangered species listings. 

1. Analysis of effects on resident fish species at 
storage reservoirs and river reaches 
downstream. 

8. Benefits of the juvenile fish transportation 
program. 

9. Methods, assumptions, and data inputs for 
the fish passage and life-cycle models. 

10. Effect of 1992 salmon flow measures on 
libby and Hungry Horse operations. 

1 1 .  U.S. Fish and Wildlife Service Coordination 
Act Report 1993 operation alternatives. 

The specific positions and aspects associated with 
these common issues are summarized in order 
below, along with a response addressing each issue. 

Conunon Issue 1:  Adequacy of the range of 
allernatives. 

Issue: 

Many COIDDlC!Dtors faulted the range of action 
alternatives evaluated in the SEIS. Typically, these 
comments indicated that there were only minor 
differences among the four action alternatives and that 
the complete range of alternatives in the SEIS 
represented a very limited choice between no action and 
slight variations on the plauned 1992 operations. Most 
stated that additional alternatives should be included in 
the final SEIS or that a revised draft should be issued. 
Several comJDCilb; took the position that the draft SEIS 
did not meet the NEP A requirement to consider a 
reasonable range of alternatives. 

• 

ComJDCDt!; in this isSue category can generally be 
classified into two groups based on source and nature of 
the comments. A number of fisheries agencies and 
environmental groups within the region criticized the 
range of alternatives. These comments typically 
accepted as a given that flow improvement measures 
were effective and appropriate, and focused on the level 
of action that the river-managing agencies were 
proposing. A common theme among these interests was 

• that more aggressive flow improvement actions should 
be considered and implemented and that continuation of 
1992 measures would not provide sufficient benefits to 
the listed salmon stocks. Several comments 
recommended specific measures or goals, such as 
actions to meet the flow targets proposed by the 
Columbia Basin FJ.sh and Wildlife Authority or an 
operating scenario involving Snake River drawdown. 

River user interests, primarily those associated with 
electric power, constituted most of the commentors in 
the second group for this issue. While these comments 
also requested a wider range of alternatives, they 
typically questioned the effectiveness or desirability of 
flow measures .and recommended other types of 
measures be considered. 

Response: 

The range of alternatives considered was based on the 
alternatives evaluated in the 1992 OAIEIS, public 
information meetings held in the region in July 1992, 
and modifications which are within existing authority 
and implemenlable. The 1992 OAIEIS alternatives 
included several with flow measures beyond those 
selected in 1992. Further, the experience and analysis • of information garnered from the 1992 OAIEIS and 
1992 operations provided guidance in the selection of 
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alternatives to consider. Consideration was given 
to those alternatives that are implementable within 
the time frame of the operations addressed by the 
SEIS. The cooperating agencies conclude the range 
of alternatives considered in the SEIS is 
appropriate. 

Alternatives beyond the scope of this SEIS, those 
requiring more detailed analysis, are being 
considered in other studies including SOR and SCS. 
Further description of these alternatives is found in 
Appendix C. 

The alternatives in the SEIS are not limited by the 
planning done under the Pacific Northwest 
Coordination Agreement. Planning for the water 
year 1992 to 1993 started in February 1992. 
However, this planning does not foreclose any 
operation which is developed through this NEPA 
process and consultation with NMFS. 

The historical water budget of 3.45 MAP on the 
Columbia River and 600 KAF from Dworsbak. 
Project is considered part of the no-action 
alternative (planned operations between 1985 and 
1990). The suggestion that the benefit of the 
historical water budget be evaluated separately is 
currently being considered as an alternative under 
the SOR. 

Alternatives beyond the scope of this SEIS, those 
requiring more detailed analysis, are being 
considered in other studies including SOR and SCS. 
Further description of these alternatives is found in 
Appendix C. 

The alternatives in the SEIS are not limited by the 
planning done under the Pacific Northwest 
Coordination Agreement. Planning for the water 
year 1992 to 1993 started in February 1992. 
However, this planning does not foreclose any 
operation that is developed through this NEP A 
process and consultation with NMFS. 

The historical water budget of 3.45 MAP on the 
Columbia River and 600 KAF from Dworshak 
Project is considered part of the no-action 
alternative (planned operations between 1985 and 
1990). The suggestion that the benefit of the 
historical water budget be evaluated separately is 
currently being considered as an alternative under 
the SOR. 

ACOE/2-11-93/03865A.l 
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Common Issue 2: Scope of the SEIS, wilh 
respect to the types of measures considered. 

Issue: 

This issue overlaps to some extent with Common lssile 
1 ,  as some of the comments in this second category 
stated that the river managing agencies should consider 
harvest, habitat, and other types of measures in addition 
to flow improvements. However, there was a distinct 
body of comments adopting the position that the draft 
SEIS should have made a comprehensive evaluation of 
all potential salmon recovery measures, without limiting 
the scope to flow improvements. Further, these 
comments stated that the costs and benefits of the 
proposed flow improvement measures should be 
evaluated along with the nonflow measures, and the 
most cost-effective among the entire range of possible 
actions should be selected. Comments in this issue 
group generally came from river user interests, 
organizations concerned about resources in the upstream 
portions of the basin, and individuals objecting to the 
cost to ratepayers of the flow improvement actions. 
Some river users making these comments suggested 
additional alternatives, most commonly harvest 
reductions or refinements to the juvenile fish 
transportation program. 

Response: 

After careful consideration of these comments, the 
Corps and the cooperating agencies have determined 
that the scope of the SEIS will remain as stated in the 
draft. The actions addressed in the SEIS are in 
response to the listing of the Snake River salmon 
species pursuant to the ESA. In exercising its 
responsibilities under the ESA, NMFS is generating a 
comprehensive consultation and recovery plan on the 
effects of various factors on the listed species. 
Additionally, the NPPC is undertaking a comprehensive 
evaluation to address other measures. 

The purpose of this SEIS is to improve flows for 
salmon during 1993 and future years. The scope of the 
SEIS conforms to the limits of the agencies' jurisdiction 
and expertise in river management and power 
marketing. To attempt to address issues such as harvest 
and habitat restoration in this SEIS would be 
impractical. The SEIS explains in detail numerous 
other cooperative decision processes already in place 
addressing fish transportation and bypass, acquisition of · 

additional water supplies, the long-term structural 
configuration of the hydro-system, generating resource 
acquisition, and related subject areas. Some have 
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existed for many years, while others were created 
recently to deal with salmon concerns. 

Common Issue 3: Appropliate time harizDn 
far the SEIS. 

Issue: 

The purpose and scope discussions of the draft 
SEIS indicated that the proposed actions would 
likely be implemented over an interim period of 
several years while long-term river system 
structural and operating plans were developed 
through related but separate processes. A number 
of commentors felt that this time horizon adopted 
for the SEIS was not appropriate. M0$1 of the 
comments in this issue category recommended a 
longer-term perspective in which the SEIS would 
facilitate a long-term recovery strategy for the river 
system. Reviewers taking this position also tended 
to support the lower Snake River drawdown 
strategy and wanted actions taken under the SEIS to 
demonstrate physical progress toward the draw
down strategy. 

Conversely, a few comments stated that the SEIS 
should only apply to 1993 river system operations 
and that further environmental analysis should be 
required for actions beyond 1993. These comments 
came from a mixture of river user interests and 
state· and tribal agencies. Comments favoring a 
one-year time horizon for the SEIS appeared to be 
based on concern over the degree of uncertainty 
associated with flow improvements and the desire 
for flexibility in adapting recovery actions as 
conditions and information change. 

Response: 

The scope discUS$ions in the Executive Summary 
and Section 1 indicated that the SEIS covered an 
interim period spanning from 1993 to a future time 
when long-term structural and operational plans for 
the system have been developed. With respect to 
river operations, the SEIS. represents a link between 
the 1992 OAIEIS and the SCS and SOR, the long
term study processes addressing system structures 
and operations. The Corps and the cooperating 
agencies believe that this time horizon of more than 
one year is both necessary and appropriate. The 
term of the SEIS needs to extend beyond 1993 
because it would not be productive or efficient to 
prepare an annual supplement on Federal river 
system operations. Future supplements should only 
be prepared if and when significant new 

information becomes available or external events, such 

• as additional ESA listings, require an adaptive response. 
Conversely, it is not feasible for the SEIS to present a 
long-term strategy because to do so would require 
results from other studies that are not yet �lete. 

Several of the review comments indicated that the SEIS 
should recommend steps to facilitate and contribute 
toward long-term structural measures, such as initiating 
irrigation pumping modifications to accommodate 
drawdown. These comments appear to assume that 
implementation of the drawdown strategy is a foregone 
conclusion. However, the NPPC identified drawdown 
as the preferred long-term strategy unless it is shown to 
be economically and technically infeasible or 
biologically imprudent. Until positive results on these 
measures are much more certain than at present, it 
would be unwise and unreasonable to propose structural 
measures that would only be used if the drawdown 
strategy were implemented. The status of existing 
information on these measures is addressed in the SCS 
status report that the Corps provided to the NPPC in 
December 1992. 

Common Issue 4: EstiliaalicHI of recreation 
impacts .... assac:illted economic 

cansequences, plil118111y Ill Dwanlh8k. 

Issue: 

Many comments questioned the accuracy of the SEIS 
analysis of projected changes in recreation use and the 
economic value of those changes. Government 
agencies, a variety of associations, and individuals 
concerned over impacts at Dworsbak dominated this 
issue categocy. A variety of specific concerns is 
reflected in this group of comments. Most commonly, 
reviewers felt that estimated decreases on the order of 3 
percent from baseline use were unrealistic, particularly 
in view of significantly lower water levels and use 
actually experienced during the 1992 recreation season. 
Some of these reviewers questioned the validity of the 
SOR recreation models that were used for these 
projections. Many commentors also took exception to 
the unit day values applied to changes in recreation use 
in the cost-effectiveness analysis and the resulting 
estimates of aggregate economic loss to recreation from 
the proposed actions. Virtually all of the. comments on 
this specific item referred to losses to local recreation
dependent businesses that significantly exceeded the 
small lost recreation value estimates presented in the 
draft SEIS. 

Some comments addressing recreation and related 
economic impacts suggested that the analysis include a 
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cumulative impact perspective. These comments 
indicated that the communities that would suffer 
economic losses from decreased recreation use bad 
also experienced recent declines in other resource
related activities, which would compound their 
hardship and raise issues of fairness. 

Response: 

The comments in this issue category prompted an 
extensive review of the original assessments of 
recreation and related economic activity. As a 
result, Sections 4.10 and 4. 13 have been revised to 
clarify the original analysis and provide additional 
information. 

The underlying issue for these comments was the 
estimation of a 3 percent decrease in recreation 
visitation, which was viewed as a gross 
underestimate in light of actual conditions during 
1992. The revisions to Section 4. 10 explain that 
the 3 percent projection represents expected results 
with median water conditions, based on the SO-year 
historical water record, while extreme low water 
conditions·were experienced in 1992. Moreover, 
attributing all of the decrease in recreational use at 
Dworshak in 1992 to the flow augmentation 
operation would be an oversimplification, as there 
were other factors influencing visitation during this 
period. 

The new material also acknowledges that the SOR 
models used for the visitation estimates understate 
impacts because they do not include all recreational 
activities. However, the SOR recreation models 
themselves are sound and appropriate for this type 
of application. The recreation models are driven 
by the HYSSR elevation outputs. The HYSSR 
results indicated relatively little change in elevations 
compared to Alternative 1,  so the recreation models 
projected small changes in visitation. 

The new discussion of recreation-related economic 
impacts in Section 4. 13 explains how the disputed 
economic loss figures were estimated and applied. 
Briefly, the economic loss estimate of $5,000 or 
less represents the visitation change projected by 
the recreation models multiplied by a $5 unit day 
value (an updated and rounded unit day value of $7 
was used in the final SEIS). This was done in 
accordance with standard Federal procedures for 
national economic development (NED), or net 
economic impact, accounting. The resulting value 
estimates represent incremental changes in value to 
individual recreationists; they do not correspond to 
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the total value of a visitor day, lost revenues to 
recreation providers, or lost revenues to recreation
related businesses. 

Virtually all of the comments addressing recreation
related economic impacts focused on this last aspect of 
lost business. While these impacts do not enter into a 
cost-benefit or cost-effectiveness analysis, they are 
nevertheless real and a necessazy topic of coverage in a 
NEPA document. Section 4.13 has therefore been 
expanded to provide more information on potential 
impacts to local businesses from lost recreation 
expenditures. It also discusses the cumulative aspects 
of further economic dislocations in less-developed local 
economies. 

Common Issue 5: Valdly of the ftowjlnnel 
lime/suniwd relalionship 8nd the eflecliteness 
of ftow irnprowmellls. 

Issue: 

This issue repiesents the single most common topic 
among the comments on the draft SEIS. Many of the 
speakers asking questions or providing formal testimony 
at the public hearings in November 1992 noted research 
that questions the effectiveness of flow improvements in 
speeding fish migration. Most of these com.mentors 
specifically referred to recent research conducted or 
sponsored by NMFS (Marsh and Achord, 1992) and/or 
the Pacific Northwest Utilities Conference Committee 
(Stevenson and Olsen, 1991), which they interpreted as 
evidence that increasing flows or velocities would have 
little benefit for salmon. These comments were 
paralleled by a number of letters making the same 
points, with the additional mention of work by McNeil 
(1992) and Krieger and McNeil (1992) for Direct 
Service Industries, Inc. as pertinent reference material 
that needed to be considered in the SEIS. 

Most of the comments on this issue came from river 
user groups, primarily those associated with irrigation 
and electric power interests. In general, these groups 
took the position that the above studies indicated that 
flow improvements were ineffective, particularly in 
terms of their relatively higher cost, or that the studies 
at least highlighted the significant degree of uncertainty 
over the benefits of flow improvements. Many of the 
comments in this category were linked with comments 
related to Common Issue 2, requesting a full evaluation 
of the costs and effectiveness of all available recovery 
measures . 

A substantial minority of the comments on this issue 
were from state fishery agencies and environmental 
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groups. These sources strongly affirmed the 
research supporting the existence of a flow /travel 
time/survival relationship, and generally were 
critical of the research questioning the concept or 
its application. 

Response: 

The comments on this issue demonstrate that 
opinion within the region on the existence of such a 
relationship is sharply divided, and that the debate 
can not be resolved in the SEIS. The text has been 
updated to include references to the sources 
identified in the comments and not already 
addressed in the SEIS or the 1992 OAIEIS. 
However, no attempt in this SEIS has been made to 
resolve the issue and nm.der a firm conclusion as to 
the existence and strength of a flow/survival 
relationship, as this would be nonproductive 
without extensive additional research. The Corps 
and NMFS are starting a process to develop a test 
protocol to reduce the uncertainty of the flows/ 
travel time/survival relationship. Any biological 
test would require separate NEPA documentation 
and ESA consultation. 

The lack of a conclusive relationship (i.e., one with 
an acceptable level of uncertainty) between flow 
and daily indicates that many variables in addition 
to flow are involved in daily fish passage at a dam. 

The sources referenced above suggest there is more 
uncertainty about the relationship than was 
recognized in the 1992 OAIEIS discussions. While 
the models indicate greater uncertainty, with the 
flow/survival relationship, the cumulative weight of 
the research does not demonstrate that absolutely no 
relationship exists. The cooperating agencies have 
an obligation to take action to contribute to the 
improvement of the listed stocks. Given this 
uncertainty, the cooperating agencies must use 
available scientific information and consider levels 
of water augmentation that may provide benefits to 
fish. 

Common Issue 6: Implications of other 
pending or pale11lial endangered species 
listings. 

Issue: 

A number of comments requested that the SEIS 
address the possible listing under the ESA of 
additional species found within the Columbia-Snake 
River system. Most of these comments referenced 
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the bull trout, and the remainder identified the white 
sturgeon, both of which have been petitioned for listing. • In nature, these comments primarily wanted the SEIS to 
acknowledge the existence of these potential ESA 
actions. Some of the comments mentioned the 
possibility of conflicts between the needs of various 
species, but more specific concerns or direction were 
generally not indicated. 

Response: 

Sections 2.3 and 4.3 of the text have been supplemented 
to provide additional information on the sturgeon and 
bull trout issues. Beyond clarifying the existing 
situation, there is little that can be done in the SEIS. 
The schedules for decisions on these potential listings 
make them difficult to address with any specificity in 
the SEIS. In view of the available information, the 
needs of these species are not sufficiently known and 
recovery actions are not reasonably foreseeable. 
Consequently, the Corps and the cooperating agencies 
have no choice but to proceed with salmon-related 
actions and adapt these plans at a later date, if 
necessary, to accommodate recovery actions for other 
species. 

Common Issue 7: Analysis al eftects on rasidenl • fish species at starage reservoirs and river 
reaches dollnsbi!IIIIL 

Issue: 

Comments in this category generally stressed the need 
to consider impacts of the proposed actions on resident 
fish species, primarily those found in the reservoirs 
behind Grand Coulee, Dworshak, libby and Hungry 
Horse dams or in the free-flowing reaches of the 
Kootenai and Flathead rivers below libby and Hungry 
Horse. Typical statements included " • . .  little attention is 
given to resident fish in the Flathead watershed . . .  " A 
few of these comments identified specific issues that the 
reviewers felt had not been sufficiently addressed, such 
as potential thermal effects on resident fish in the 
Flathead River. A secondaJy theme among some 
commentors in this group was that too much attention 
had been given to anadromous species and that more 
balance with respect to resident fish was needed. 

Response: 

Many of the comments in this group do not request 
specific changes or provide new information, but rather 

• request more attention or consideration for resident fish. 
The response to these comments is that resident fish 
resources have been given full and fair treatment in the 
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SEIS, along with the other affected resources . 
Because the storage reservoirs are the focus of flow 
augmentation actions, storage reservoir resources 
such as recreation and resident fish have been 
emphasized in the document. Existing conditions 
and impact analyses for resident fish have been 
presented in detail commensurate with other 
resources aild a systemwide operational assessment. 

In response to comments with more specific issues, 
the resident fish discussions were carefully 
reviewed for areas requiring supplementation. 
Some additional information has been included and 
some of the impact analysis language has been 
clarified, but substantial revisions were not 
warranted. A key consideration here is that many 
of the impact issues raised in the comments would 
only be triggered by significant changes in physical 
operating characteristics. In most cases the 
hydroregulation results indicate that there would be 
minor changes in flow and elevation patterns, so 
the suspected impacts would not occur. 

Issue: 

Comments relating to the juvenile fish 
transportation program were generally divided into 
two distinct categories. A number of river user 
interests advocated fish transportation as beneficial 
to the fish and a key recovery measure on which to 
focus. In direct opposition were comments from 
several fishery agencies and environmental groups 
that criticized the program, disputed the research 
indicating benefits from transportation, and argued 
for other ways to aid migration while leaving fish 
in the river. Some comments from both types of 
sources suggested that transportation alternatives 
should be in the scope of the SEIS. 

Response: 

Few aspects of juvenile salmonid migration through 
the Snake and Columbia rivers have received more 
intensive evaluation over the last two decades than 
the juvenile fish transportation program. Research 
data has consistently shown favorable benefits from 
transportation, particularly for wild fish, and 
improvements in the program (facilities and 
handling methods) have resulted in positive 
responses in fish survival and adult returns. We 
recognize existing skepticism by some regarding the 
actual survival of transported smolt; however, it is 
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the view of the cooperating agencies that the current 
body of data favors continuing transportation as one 
aspect of the overall 1993 Federal hydropower system 
operations. Research is continuing to further evaluate 
potential program improvements, including releases 
farther downstream than the existing site near 
Skamania, to achieve even higher survival rates. 
Regional fish agency and tribal representatives have an 
active role in the formulation and conduct of that 
research. 

Despite the demonstrated success of the program, it has 
not individually provided sufficient survival 
improvement to overwhelm all of the other factors that 
are also contributing to the detriment of anadromous 
fish stocks, nor should it be expected to. While up to 
20,000,000 smolts are transported annually, this 
represents one half or less of the migrants in the 
system. Thus, the transportation program in its present 
form is only one important aspect of juvenile fish 
migration. At this time, however, both the NMFS and 
the cooperating agencies have concluded that it is 
beneficial to continue transporting smolts in concert 
with the other measures designed to improve overall 
survival, such as flow augmentation, spill, and 
improvements to bypass systems • 

As mentioned above, transportation is not an alternative 
to all other survival improvement measures. It is one 
of a set of measures. Beyond this, the only alternative 
to the transport element is· to not transport and this has 
been considered in the review of existing research data. 

Common Issue 1: Melhods, assumptions, and 
data inpuls for the fish pas 1 rge and life.cycle 
models. 

Issue: 

A number of reviewers provided technical comments on 
the BPA and NPPC modeling analyses used to assess 
the effects of the proposed actions on anadromous fish. 
Most of these comments questioned one or more of the 
model assumptions or input parameters, particularly 
those regarding fish transportation, survival benefits 
from the predator control program, habitat 
improvements, harvest rates, and adult passage 
improvements. Some of the comments in this category 
addressed the set of models developed by the state 
fishery agencies and tribes (FLUSH and ELCM), 
results from which were not available for the draft SEIS 
but were reported in the final SEIS. Several of these 
comments claimed that the states' and tribes' models 
were more reliable and should be used to guide decision 
making. Others objected to the proposed inclusion of 
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FLUSH and ELCM results in the final SEIS on the 
grounds that these models bad not yet been 
subjected to thorough public review. A final theme 
among Common Issue 9 comments was that the 
models should be used to disaggregate the benefits 
of individual flow improvement actions (e.g. , 
operating John Day at minimum irrigation pool or 
summer releases from Dwonbak) and of potential 
nonflow measures (such as harvest controls). 

Response: 

The purpose of using passage and life-cycle models 
for the SEIS analysis was to evaluate, using the 
best available information, the cumulative effects 
on the threatened and endangered stocks from all 
actions being considered. The models can be used 
to project relative changes in both downstream 
survival and long-term escapement trends. 

The cooperating agencies are aware of the 
uncertainties involved in biological systems. 
Factors contributing to these uncertainties include: 
(1) limited quantitative information on the relation 
between various actions and survival or production 
of wild stock; (2) limited ability to project the 
effectiveness of specific proposed measures; and (3) 
the natural variability that occurs within 
populations. In addition, it is not possible to 
predict future runoff conditions. When possible, 
these uncertainties have been accounted for in the 
analyses through use of ranges of effectiveness, 
sensitivity analyses, and in the case of SLCM, the 
use of stocbasticity. The values for model 
parameters were based on currently available 
technical information and the professional judgment 
of qualified experts. 

Two processes are currently underway to facilitate 
review, understanding, and coordination of the 
three model systems (BPA, NPPC, and STF A). 
The first process will provide an independent peer 
review of the models, while the second is a longer 
term effort by technical staff directly involved in 
usage and development of the models. These 
processes should also increase understanding of 
how the various groups are interpreting currently 
available data. 

While is possible to use the models to evaluate 
individual parameter measures, the agencies did not 
believe it to be appropriate for the SEIS. First, the 
primary purpose of the analysis was to assess the 
cumulative effects of all proposed and scheduled 
actions on survival and future stock trends, rather 
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than to evaluate measures on an individual parameter • 
basis. Second, in some cases, the uncertainty in the 
level of effectiveness of certain measures could limit the 
ability to draw conclusions regarding individual actions. 

At the outset of the SEIS process, the Corps and 
cooperating agencies agreed that the anadromous fish 
impact analyses would also inelude results from the 
STFA. Because of ongoing review of STFA analysis, 
the cooperating agencies believe thai the results of the 
STF A model should not be used in the development of 
the conclusions of the SEIS. 

eon-on Issue 10: Effect of 1992 salmon ftolr 
......._ on l..ibby and Hung�y Hcne 
operations. 

Issue: 

Many, if not most, of the draft SEIS comments 
originating within the state of Montana disagreed with 
the SEIS presentation of 1992 operating provisions that 
the Libby and Hungey Horse projects would not be 
regulated differently in RSpoll5e to the 1992 salmon 
flow improvement actions. Most of these comments 
appeared to be based on observations that reservoir 
levels at these projects were much lower than normal in 
1992, which was attributed to system operating changes 
to benefit salmon. Some comments stated that spring 
1992 discharges from Libby and Hungey Horse were 
higher than usual, and/or that the Montana projects bad 
been used more for peaking. Virtually all reflected a 
feeling that the Montana projects bad been required to 
produce more power during the spring and summer of 
1992 to replace power lost elsewhere on the hydro 
system. Some comments referred to knowledge of 
specific operational actions that supported the contention 
that Montana projects were affected by salmon flow 
measures in 1992. These included indications that BPA 
was storing excess water purchased to meet the 3.0 
MAF Columbia River flow augmentation target in 
Libby and Hungey Horse in the spring, and that Hungry 
Horse was drafted in summer to help refill Grand 
Coulee. 

Response: 

The analysis of the operation of Libby and Hungry 
Horse projects under Alternative 3 has been updated to 
better reflect changes in Libby and Hungey Horse 
operations if these projects were operated to reduce the 
effects of power generation changes caused by salmon 
flow improvement measures. The SEIS has also been 
revised to describe the potential operation of Libby to 
store a portion of the 3.0-MAF spring flow 
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augmentation water and its effects. These analyses 
estimate the incremental change in project 
operations, and do not evaluate the no action 
alternative. It should be recognized that under the 
no action alternative, the operation of Libby and 
Hungry Horse projects varies day-to-day to meet 
power and non-power requirements based on actual 
runoff conditions. The operation of these projects 
in 1992 reflected this flexibility of the hydrosystem. 
to meet all needs. 

Common Issue 11:  U.S. FISh and Wildlle 
Service Coordination Act Repod 1993 
Operation .AIIemative. 

The preferred alternative, as identified in the draft 
Fish and Wildlife Coordination Act Report (CAR) 
prepared by the U.S. Fish and W"tldlife Service, 
requests the Federal agencies to implement 
measures designed to achieve water velocity 
equivalents of the Columbia Basin Fish and 
Wildlife Authority flow recommendations. This 
alternative is supported by the Oregon Department 
of Fish and Wildlife, Idaho Department of Fish and 
Game, the Columbia River Inter-Tribal Fish 
Commission, and the U.S. Fish and W"tldlife 
Service, and incorporates some elements from 
comment letters received from the agencies in 
response to the Draft SEIS. 

The CAR alternative calls for increased flow 
augmentation on the lower Columbia and Snake 
rivers and in-river passage (no collection and 
transport) of all fish from April 15 through June 
15. In addition, it calls for ]..ower Granite 
reservoir to be drafted to elevation 710 feet above 
mean sea level for this same time period. During 
this period, spill is requested at the four lower 
Snake River projects and McNary project in the 
lower Columbia River to provide 80 percent fish 
passage efficiency Guvenile fish passed the dam 
through some other route than the turbines). 
Transportation of juvenile fish from June 16 
through September 30 would depend upon river 
conditions and evaluation of bypass facilities. 

Response 

This alternative assumes that additional water for 
flow augmentation and drawdowns can be used to 
provide adequate in-river passage conditions, 
eliminating the need for juvenile fish transportation. 
Alternatives of greater spring flow augmentation 
were examined in the 1992 OAIEIS and were not 
selected for implementation at that time. The 1992 
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OAIEIS examined an option of drafting l...ower Granite 
to elevation 710 for the spring period and the effects on 
anadrom.ous fish, navigation, power production, resident 
fish and wildlife, and other uses. The cooperating 
agencies believe that the information available last year 
is still valid and the preferred plan for spring flow 
augmentation meets the objectives of improving 
migrating conditions for juvenile salmon after 
considering the effects on other project uses and the 
environment. 

See response to Common Issue 8 regarding the request 
for elimination of juvenile fish collection and 
transportation program. 

Spill discharge required to meet 80 percent FPE at all 
projects as a result of elimination of collection and 
transport would likely result in high levels of dissolved 
gas supersaturation throughout the river system; 
cumulative impacts from spilling at consecutive dams 
would increase levels beyond those recorded during 
recent spill studies. Existing spillway mortality 
estimates do not address the potential impacts to fish 
condition, such as increased descaling and resultant 
delayed mortality, as well as increased predation due to 
eddy conditions below the dams • 

Results of the March 1992 reservoir drawdown test 
indicate that it is not possible to maintain a safe in-river 
migration environment for both juvenile and adult 
migrants by operating l...ower Granite reservoir at 
elevation 710. Although dissolved gas levels may 
remain below 130 percent for flows up to 100 kcfs, past 
studies indicate adult fish passage would be substantially 
delayed by spill levels required to attain 80 percent 
FPE. Substantial amounts of turbine flow would be 
required to provide adult fish passage, resulting in large 
numbers of juvenile fish potentially diverted into the 
gatewells if turbine intake screens were in place (this 
alternative does not specify if screen placement is 
desired). Initial hydraulic model results indicate fish 
guidance efficiency is likely to be reduced under 
lowered pool elevations. Turbine efficiency will also be 
substantially reduced resulting in likely increased 
mortality of fish passing through turbines. 

The cooperating agencies have thoroughly reviewed and 
considered this proposed alternative and have concluded 
that potential increase in reservoir survival as a result of 
reduced travel time would be negated by poor reservoir 
water quality and project passage conditions for both 
juvenile and adult migrants . 
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SPECIFIC COl\.fMENTS AND RESPONSES 

Federal 

Letter Fl, U.S. Deptutment of Housing tuul Urbtm Development (Myron G. Edberg), OctoiHr 23, 1992 

Comment F1-1: Draft SFJS is adequate. 

Response F1-1: No response necessary. 

Letter F2, U.S. Forest Serviu Ptldjie Northwest Region (Gordon Haugen), NoNmber 10, 1992 

Comment F2-1: Supports flow releases. 

Response F2-1: No response necessary. 

Letter F3, U.S. Dept11111umt of Agrkulture, Soil Consenation Serviu (Lynn A. Brown), NoNmber 17, 1992 

Comment F3.-1: No comments. 

Response F3-1: No response necessary. 

Leiter F4, U.S. Deptutment of Agrkulture, Soil Consenation Senke (Ric1uml ]. Gooby), NoNmber 30, 1992 

Comment F4-1: 

Response F4-1: 

Comment F4-2: 

Response F4-2: 

Requests that Montana Department of FISh, Wildlife, and Parks review the analysis of 
Alternative 3 on bull and westslope cutthroat trout prior to final SFJS. 

Although more hydro-regulation data and analyses were completed for Hungey Horse 
Reservoir, insignificant variations were indicated with additicmal analysis of the HYSSR 
model nms for elevations and refill probabilities. Some elevation numbers were 
modified as indicated on Table 3.5-9. Results were provided to the Montana 
Department of Fish, Wildlife and Parks, as requested. 

Requests full consideration of biological rule curves being developed by Montana. 

Biological rule curves for resident fish were taken under advisement as impacts were 
analyzed for the alternatives which addressed Libby and Hungey Horse reservoirs. 
Variability in reservoir operations was more dependent on runoff volume differences 
from year to year than comparing differences between alternative actions identified in 
the SFJS. Although the health of all fishezy resources in the Columbia River Basin is a 
concern, the listing of the salmon under the ESA has given priority to actions assisting 
the listed stocks. 

Letter FS, U.S. Dept11111umt of Agrkulture, Soil Consenation Service (Riuuly Phelan), U1Uisted 

Comment FS-1:  

Response FS-1: 

Comment FS-2: 
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All alternatives not addressed. 

This comment is assumed to address the adequacy of the range of alternatives. Please 
see response to Common Issue 1.  

Problems associated with flushing water from upstream reservoirs not addressed. 
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Response F5-2: 

Comment F5-3: 

Response F5-3: 

APPENDIX H 

The scope discussion of the SEIS (Section 1.3) indicated that potential actions 
concerning water purchases in the upper Snake River basin will be addressed in the 
BoR flow augmentation program. Given the various interrelated processes currently 
underway and the distribution of expertise among the respective agencies, the Corps 
and the cooperating agencies do not see a need to revise this position. 

Oppose any activity that may reduce water quality in Cascade Reservoir. 

The BoR will continue to comply with applicable environmental procedures with respect 
to operation of Cascade Reservoir. 

Letter F6, U.S. DeptUtment of Hetlllh tmd Bllllllm Resowus, Publk Hetlllh Senke Centers for Disetue Control 
(Kenneth W. Holt), December 3, 1992 

Comment F6-1: 

Response F6-1: 

Recommend mitigation such as warning signs and public education measures. 

Comment noted. Many visitor information programs are already in place to notify and 
educate the public about operational changes at federal water resources projects. These 
measures will continue pending available resources. 

Letter Fl, U.S. DeptUtment of the Interior, Bureau of Indian Affain (G.D. Ben), December 7, 1992 

Comment F7-1: 

Response F7-1: 

Comment F7-2: 

Response F7-2: 

Comment F7-3: 

Response F7-3: 

Comment F7-4: 

Response F7-4: 
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Recommend discussion of treaties, Federal trust, and Co�ps' obligations. 

The Corps recognizes the Northwest treaty tribes' fishing rights contained in the treatieS 
negotiated by Governor Stevens in 1854 and 1855 with the Yakima Tribe, Tribes of 
Middle Oregon, the Umatilla Tribe, and the Nez Perce Tribe. Each of the treaties 
contains similar language related to tribal fishing rights, the exclusive right to take fish 
in streams running through or bordering reservations and the right to take fish at all 
usual and accustomed grounds and stations. The United States government has a trust 
responsibility to Native Americans and a fiduciary duty to act in a manner consistent 
with that responsibility. The proposed actions are intended to conserve the salmon 
species with the results beneficial to the Treaty tribes' fishecy. The proposed actions 
have been coordinated with the Northwest tribes through the NEPA process. 
Discussion of the effects on fishing access sites at John Day Project is included in 
Section 4. 13. Additional information on treaty fishing rights on the lower Columbia 
River has been added to Section 2. 15.5. 

Cultural resources contact. 

Mr. James has been contacted. 

Spill levels of preferred alternative do not meet tribe/agency recommendations. 

Spill levels at projects for juvenile fish passage are provided under the Fish Spill 
Memorandum of Agreement signed by regional fisheries agencies, Indian tribes, and 
BPA in 1989. These levels are determined annually and are incorporated into the Fish 
Passage Plan. The Crops and BPA are consulting with NMFS on the 1993 Fish 
Passage Plan, which includes a Fish Spill Program. 

Incorporate the results of the wsnake River Water Temperature Control Projectw for 
1991 and 1992, which would increase the understanding of temperature changes . 

These results for 1991 were summarized in the 1992 OAIEIS and referenced in the 
SEIS. Results for 1992 are not yet available. 
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Comment F7-5: Federal consideration of tribal fishing rights. 

Response F7-5: See Response F7-1.  

Ll!tter FB, Unit«l Stlltes Senllte (Uury E. Cndg, U.S. Seniltor), December 7, 1992 

Comment FS-1: 

Response FS-1: 

Comment FS-2: 

Response FS-2: 

Alternative 4 not physically possible. 

The relaxation of flow requirements at Lime Point in the fall of 1992, requested by 
Idaho Power, was evaluated by the Corps, coordiDated with NMFS, and allowed as an 
interim measure for that year because of the extreme drought conditions. Future 
requests by Idaho Power for reduced flows at Lime Point will be considered after 
evaluating impacts to navigation given the cutJ'ellt nmoff conditions and consultation 
with NMFS. 

More recent study shows improvement in transportation. 

Data from 1968 to 1986 was used in the draft SEIS, not just from the 1986 study. 
Data from 1989 were not available for the draft model nms. For the final SEIS, 1989 
results were used in both the 1968 to 1989 calculations (Option 1) and the 1986 to 1989 
calculations (Option 2). 

FEDERAL 

Letter F9, Cluules S. Polityka, Regiolllll Enriromnenllll Ojfo;er, U.S. Depmtment of the Interior, December 21, 
1993 

Comment F9-1: 

Response F9-1: 

Comment F9-2: 

Response F9-2: 

Comment F9-3: 

Response F9-3: 

Comment F9-4: 

Response F9.-4: 

Comment F9-5: 
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Corps should pursue additional water in the upper Snake River. 

See response to Common Issue 1 .  See also Section 1.5, which describes related 
regional studies that include efforts to obtain additional upper Snake River water. 
Parties other than the Corps were requested to take responsibility for these efforts. 

Draft Coordination Act Report should nonnally be included in draft SEIS. 

Tune and resource constraints prevented preparation of a draft CAR in time for the 
draft SEIS. The draft CAR has been appended to the final SEIS. 

SEIS to emphasize that model outputs do not predict actual fish numbers. 

Comparing potential results of different actions is the primaiy function and role of the 
models. Results are not intended to predict actual numbers of fish. This is obviously 
not possible when dealing with factors such as nmoff conditions and weather patterns, 
over which there is no control. This has been stated in the SEIS. 

Inadequate range of alternatives. 

See response to Common Issue 1 .  

Need to discuss flows for white sturgeon and bull trout. 
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Response F9-S: 

Comment F9-6: 

Response F9-6: 

Comment F9-7: 

Response F9-7: 

Comment F9-8: 

Response F9-8: 

Comment F9-9: 

Response F9-9: 

Comment F9-10: 

• Response F9-10: 

Comment F9-ll:  

Response F9-11:  

Comment F9-12: 

Response F9-12: 

Comment F9-13: 

Response F9-13: 

Comment F9-14: 

Response F9-14: 

Comment F9-1S: 

Response F9-1S: 

• 
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See response to Common Issue 6 . 

Models are incomplete and have not been standardized. 

See response to Common Issue 9. 

The fishery benefits numbers are not precise. 

See F9-15 for more information regarding predation assumptions. Decreasing 
transportation benefits as the fish approach their spawning areas is not modeled as no 
specific, statistically valid information supporting this point has been provided to date. 
The increase in adult survival is explained more fully in Appendix E. 

Concern about spring releases adversely affecting resident fish in Lake Roosevelt. 

The S.EIS has addressed resident fish concerns within the limitations of existing data. It 
must be recognized that the availability of data and analytical tools in this case is 
considerably greater for anadromous fish than for resident fish. 

DEIS needs to address mitigation for resident fish in Lake Roosevelt. 

Losses for resident fish could be mitigated but are not specifically addressed in this 
SEIS because of the temporary nature of the currently identified flow improvement 
measures. 

Clarify whether squawfish or smallmouth bass is the principal predator. 

We have not seen information indicating smallmouth bass are a more important predator 
than squawfisb. in the hydrosystem or in the Snake River. However, a statement 
acknowledging the possibility of smallmouth bass being a major predator in the Snake 
River has been added. 

Discuss impacts to white sturgeon in Lake Roosevelt. 

This issue has been addressed in the final SEIS. 

Consideration of the bull trout for listing under the Endangered Species Act. 

· See response to Common Issue 6. 

Larval sturgeon could be entrained with increased drafting. 

This issue has been addressed in the final SEIS. 

Statement about mortality rate in SEIS is incorrect. 

This issue has been addressed in the final SEIS, Section 4.2.3. 

Squawfish management program open to several unknowns. 

Reduction rates applied were half of those projected by predation researchers (15 
percent in 1993 and 50 percent by 1998; Beamesderfer). In addition, the Final S.EIS 
includes some studies using a range of effectiveness levels, and a zero benefit 
sensitivity study. 
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Comment F9-16: 

Response F9-16: 

Comment F9-17: 

Response F9-17: 

Comment F9-18: 

Response F9-18: 

Comment F9-19: 

Response F9-19: 

Comment F9-20: 

Response F9-20: 

Comment F9-21: 

Response F9-21: 

Comment F9-22: 

Response F9-22: 

Comment F9-23: 

Response F9-23: 
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SEIS should address differences in treatment of models. 

See response to Common Issue 9. 

Include several issues about modeling. 

No response necessary. 

Effects of actions on resident fish, invertebrates and plankton. 

The cooperating agencies understand that studies are needed to provide quantitative data 
on impacts to resident fish, invertebrates, and plankton. As indicated in the text, 
qualitative information is presented in the absence of other data. 

Need for mollusc surveys in John Day Pool. 

Comment noted. The cooperating agencies are investigating additional studies. 

Need information about the effects of drawdown on riparian vegetation. 

More extensive discussion of impacts on Jobn Day was included in the 1992 OAIEIS. 
A statement was added to the SBS text recognizing that a more detailed evaluation was 
needed to fully assess the impacts to riparian vegetation. The SEIS discussion 
represents the best available information on the subject, including the most recent 
operating experience. 

Exposed islands not suitable for waterfowl nesting. 

Text bas been modified in this SEIS to reflect the comment. 

Not appropriate to consider carp control a positive impacL 

This discussion did not attribute the carp control measures to the Corps or imply that 
they were a part of the interim flow improvement measures. Regardless of the source 
of the carp control measures, they are an existing factor that positively affects 
waterfowl populations and complicates analysis of the net impacts of the proposed 
action. It is necessary and appropriate to discuss potential impacts within the context of 
other relevant, concurrent events. The text bas been modified slightly to indicate that 
continued carp control, whether funded by FWS or the Corps, could lead to an overall 
increase in waterfowl production at McCormack Slough. 

Need for water depth information to determine the potential for landbridging. 

Some information is currently available on water depths surrounding the nesting island. 
The cooperating agencies felt it was inappropriate to provide this information in the 
SElS. 

Landbridging assessments were made based on the best information available, which 
ware the bathymetry data provided by the 1990 series NOAA Nautical Charts. A 
cautionary note on these charts states •The depths of water on this chart have been 
determined from conditions existing prior to the filling of the pool. Shoaler depths than 

• 

• 

charted may exist within the blue tinted areas particularly near the shoreline. " 

• Consequently, landbridging may occur where not expected if shoaling conditions have 
changed (e.g. , sediment buildup), since filling of the pool. New information would 
probable require a new bathymetric survey. 
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• Comment F9-24: 

Response F9-24: 

Comment F9-2S: 

Response F9-2S: 

Comment F9-26: 

Response F9-26: 

• 
Comment F9-27: 

Response F9-27: 

Comment F9-28: 

Response F9-28: 

• Comment F9-29: 
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Establishment and flooding of lodges. 

This information has been added to the SEIS. 

Tree recruitment would be expected under drawdown. 

Tree recruitment would only be expected with a long-term drawdown. 

Disagree with conclusion that there would be no negative effects on recreation at Lake 
Roosevelt. 

The text has been modified to note that the fisheey is a significant attraction for 
recreation at Lake Roosevelt and that there are concerns over this linkage due to 
potential adverse effects on resident fish. However, any further conclusions, 
particularly a projection of decreased recreational use resulting from resident fish 
impacts, would be highly speculative and unwarranted in view of the available 
information. The quantitative significance of the fisheey to Lake Roosevelt recreation 
has neither been established through user-specific research nor has the likely user 
response to a decline in the fisheey been established. Please note that several other 
attributes of the Lake Roosevelt experience, such as sun and sceneey, are prominent in 
advertising for the area. More importantly, the resident fish analysis did not determine 
that there would be significant adverse impacts to the fisheey. Given the degree of 
change in reservoir elevations and discharges indicated by the hydroregulation models, 
the appropriate conclusion was that significant resident fish impacts were possible but 
not expected. There was no basis to predict or quantify significant adverse impacts to 
the fisheey. 

In BA, correct terminology to state "not likely to adversely affect" and revise to 
include several factors. 

The agencies are working with the Fish and Wildlife Service to determine the best 
course of action concerning the potential effects on bald eagles as they relate to upper 
Columbia flow augmentation. In light of Fish and Wudlife recommendations to 
increase late spring flows from Lake Koocanusa to help satisfy life-cycle requirements 
of the Kootenai River white sturgeon, an operational alternative for providing these 
flows and the 3 MAF augmentation at the same time is being considered as a test under 
the selected plan this year. Monitoring and analysis of impacts to resident fish and the 
subsequent effects on bald eagles will be determined for an operation that may include 
part of the 3 MAF augmentation being supplied from Lake Koocanusa. Future years' 
operations may be altered based on the results of the monitoring and analysis effort. 
The long-term operational mitigation for potential flow augmentation impacts will be 
analyzed and determined in the System Operation Review. 

SEIS should include alternative for better in-river migration. 

Most of the alternatives you have listed have been analyzed or are being analyzed in the 
System Operation Review. Recommendations concerning these provisions in the long 
term will be made after extensive public review at the conclusion of the System 
Operation Review and System Configuration Study. Some may not be implementable 
unless the agencies obtained additional authority . 

Need to clarify discussion of each model. 
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RespoD$e F9-29: See response to Common Issue 9. 

• Comment F9-30: Support for Alternative 4 as the most reasonable choice. 

Response F9-30: No response necessary. 

Letter FlO, Cluules E. Filulley, Environmenllll Protet:tion Agency, Region 10, December 14, 1993 

Comment F10-1: 

Response F10-1: 

Comment F10-2: 

Response F10-2: 

Comment F10-3: 

Response F10-3: 

Comment F10-4: 

Response F10-4: 
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Need to evaluate the overall net (positive and negative) effects of the alternatives. 

As indicated in the responses to subsequent comments on the specific issues raised in 
this paragraph, the Corps and the cooperating agencies believe that they have presented 
sufficient information to address these concerns, and to demonstrate that there would be 
an overall net positive effect on anadromous fish survival. The model analyses for 
anadromous fish incorporate the potential adverse effects as well as the migration 
benefits and show a modest overall improvement in migration conditions. Please see 
also responses to Comments F10-4 through F10-11.  

Recommend initiating monitoring plan before the final SEIS is issued. 

The proposed measures are expected to have only minimal, if even measurable effects 
on water quality compared to the no action alternative. None of the alternatives 
propose nm-of-river pool elevations below normal authorized levels. Therefore, 
suspended sediment loads and turbidity levels are not likely to be different from those 
experienced during past seasons. Nonetheless, secchi transparencies will continue to be 
measured daily at each lower Snake and lower Columbia River dam. If it is suspected 
that measure implementation is resulting in increased turbidity, an effort will be made 

• 
to take background readings to assess causality. The automated dissolved gas 
monitoring program, including loggers in lower Snake River and McNary Dam 
tailwaters, will be in full swing before proposed actions are taken. Temperature and 
velocity monitoring from Orofino, Idaho to Burbank, Washington will be accomplished 
in conjunction with the Snake River Temperature Control Study. 

The effects on the fisheries attributable to operation at MOP are discussed in the 1992 
OAIEIS and would be minimal, if measurable, under similar spill schedules. Although 
turbidity levels are not likely to vary widely from levels of past seasons, much 
uncertainty exists as to the negative effects on salmonids. Indications are that high 
levels of turbidity may influence reduced growth, but high levels can also be beneficial 
in reducing the effectiveness of predation on outmigrating smolts. Increased monitoring 
efforts are currently being planned in 1993 to collect mid-reservoir seasonal turbidity 
data in association with benthic community transects. 

EPA has rated the DSEIS EC-2 (Environmental Concerns-Insufficient Information). 

Additional information has been incorporated into several sections of the final SEIS. 

Concern about high levels of gas supersaturation. 

With the HYSSR model, it is not possible to quantify predicted increases in dissolved 
gas over background levels (the model predicts flow, not gas saturation). It is possible 
to qualitatively estimate the potential for increases based on HYSSR predicted spill and 
the qualitative correlation between spill and dissolved gas saturation. As noted in the • 
SEIS, the spill is not predicted to· be significantly affected by the proposed alternatives 
(i.e., beyond present observed ranges). Therefore, dissolved gas levels are not 
expected to be significantly different than those currently observed under high and low 
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flow conditions. Given the above, it is also not possible to quantify incremental 
differences. 

The action agencies are also concerned about the high levels of gas generation due to 
spill levels throughout the Columbia and Snake river systems. During the consultation 
process with NMFS, the Corps, BPA, and BoR plan to discuss managing spill levels to 
control total dissolved gas (TOO) levels from approaching high levels that have been 
documented to be detrimental to fish survival. 

Effects associated with sediment resuspension. 

The potential for the hypothesized effects from turbidity, temperature, and dissolved 
oxygen is minimal. The proposed alternatives are still within normal operating 
conditions (i.e. , do not draw down below MOP). The 1992 drawdown test, which was 
much more extreme, did indicate temporal effects to turbidity patterns. However, one 
could not conclude from those turbidity data that "shifts in population dominance" 
would be expected. Similarly, impacts associated with •disease organisms" are not 
expected. Note that dissolved oxygen may actually increase due to the spilling and 
increased circulation. 

Concerned about decreases in outfall depths from reservoir. 

The text has been edited to clearly indicated that the information on potentially affected 
outfalls is limited. Nevertheless, Sections 4. 1.4 and 4. 7.4 report information on all 
known outfalls that have been identified as potential concerns during the SEIS and 1992 
OAIEIS processes. It should be noted that discharge systems should be designed to 
adequately function under MOP conditions, which are duly authorized and occur 
commonly. 

Concerned about high levels of gas supersaturation. 

Ebel et al. (1975) presented valuable information on juvenile salmon distribution during 
travel. This information has been used in the past to estimate effects of dissolved gas 
on juvenile fish, and was reported in the 1992 OAIEIS. Neither of the passage models 
developed and used by BPA and NPPC directly account for individual reservoir 
mortality factors such as gas supersaturation. Instead they use reservoir mortality 
relationships based on overall reach survival estimates which include all factors 
affecting reservoir mortality (including gas saturation at high flows). 

See response to Comment F10-4. 

Need more information about wetland and riparian losses. 

Impacts to terrestrial ecology are addressed in the 1992 OAIEIS and again in this SEIS 
within the limits of available information. Existing information on impacts to wetland 
and riparian areas is poorly documented and generally unsuitable for quantitative 
assessment. The assessment of impacts is consistent to the degree to which they would 
likely affect selection of alternatives. 

Effects to anadromous fish from drastic drawdowns. 

No response necessary . 

Provide information about effects to shallow water habitats and resident fish from 
dredging. 
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Response F10-10: 

Comment F10-11: 

Response F10-11: 

Comment F10-12: 

Response F10-12: 

Comment F10-13: 

Response F10-13: 

Comment F10-14: 

Response F10-14: 
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See response to Common Issue 2. Environmental effects of proposed dredging • operations will be considered when dredging requirements are determined and finalized. 

Describe habitat restoration and creation efforts. 

No anadromous fish habitat restoration Qr creation activities are occurring as a result of 
the proposed actions and, therefore, no coordination is necessary. 

Consider electrical conservation to reduce effects of losses in hydroelectric peaking 
capacity. 

As acknowledged in the comment, the potential for indirect effects resulting from 
replacement of lost hydroelectric generation is discussed in the SEIS. The text 
identifies these impacts, indicates this subject was covered in more detail in the 1992 
OAIEIS, and references environmental documeotation for resource acquisition programs 
that provide a thorough assessment of these impacts. Replacement of power losses 
associated with the proposed action would occur under the terms of the regional power 
plan, as developed and implemented by NPPC and BPA. Conservation has been the 
highest-priority resource in regional power planning for several years. 

Monitor to assess water quality effects of flow measures. 

See response to Comment F10-2. During a high flow year, decreases in upstream 
flows and volumes because of proposed measures would be minimaL In a low flow 
year, such as 1992, upstream flows during nonaugmentation periods are likely to be set 
at the required minimum discharge with or without implementation of the planned • measures. Augmentation in such a year actually relieves pollutant dilution problems by 
periodically increasing assimilative capacity of the stream when it would otherwise be 
low. Cumulative water quality impacts to the estuary from these measures are not 
likely. Corps staff have contacted EPA Region 10 personnel regarding these 
comments, and plan to work with them in developing monitoring plans for the 
drawdowns being evaluated by the SOR that hold more potential for water quality 
impacts. 

Reservoir operation at MOP is not considered drawdown operation in that MOP is 
within current operational guidelines for Snake River projects. Ecological effects of 
operation at MOP and true drawdown operations at elevations below MOP can be 
vastly different depending on magnitude and duration of chosen elevation. 

Study effects on aquatic community dynamics and cumulative effects. 

It is agreed that monitoring studies should address aquatic community dynamics and 
cumulative effects. The bulk of Corps data has been collected within Lower Granite 
Reservoir by the University of Idaho (Bennett, et al.) and Battelle PNL in association 
with the 1992 Drawdown Physical Test and a dredge-disposal evaluation program. 
These efforts are ongoing and will continue to be revised. Pre-dam flows are addressed 
to a degree in Appendix A. Although pre-dam hydrology is available, corresponding 
salmonid passage data to support hypotheses with any certainty are lacking in many 
respects. This is a complex issue that continues to be discussed within the region. 
Hatchery versus wild fish passage success is another complex issue that continues to be 
discussed. It is evident that mitigating with hatchery stocks under productivity 

• objectives has produced ecological effects on the wild and natural stocks. [Studies and 
monitoring efforts have been constrained to disproportionate use of hatchery fish (to 
meet statistical demands, and recently from ESA restrictions) as indicative of the total 
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stock complex.] Evolutionarily, hatchery and wild obviously differ. In addition, only 
steelhead have been fin-clipped to allow for origin distinction. Near future studies are 
oriented to address these previous problems. The effects of gas supersaturation are 
addressed in more detail in the 1992 OAIEIS, which this SEIS supplements. CRiSP. 1 
is the only passage model that attempts to characterize the effects of gas supersaturation 
on fish. It has just recently been recalibrated to empirical data collected during the 
1992 Drawdown Physical Test and the automated dissolved gas monitoring data 
collected in the forebays and tailraces of the Snake River projects. Studies to quantify 
sub-lethal effects of high dissolved gas on fish are desirable, but difficult to design and 
implement, as well as carrying an associated high risk to ESA- protected stocks. 
NMFS' PIT-tag studies since 1989 are utilized to examine outmigration patterns. 
Monitoring by the University of Idaho in Lower Granite and the USFWS in the lower 
Columbia may also utilize the PIT -tag system to assess habitat use of predominantly fall 
chinook. Predation is evaluated by the ODFW Predator Indexing Program, and has 
been expanded in recent years to include Snake River projects. Appropriate 
physiological parameter monitoring is associated with aspects of each type of on-going 
study, in addition to disease studies and stress studies associated with the Smolt 
Transportation Program. 

Improvement of juvenile salmon outmigration through flow augmentation versus 
reservoir drawdown. 

No response necessary . 
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State 
Letter S1, Idaho Depattment of Water Resources (R. 1Wth Higginson, Director), NoYember 12, 1992 

• 

Comment S1-1: 

Response s 1-1: 

Comment S1-2: 

Response S1-2: 

Comment S1-3: 

Response S1-3: 

Comment S1-4: 

H-24 

Must modify dams so they can operate to provide real benefits to the fish. 

Potential modifications and associated possible benefits are being evaluated through 
other studies, as is described in the text. 

Flow became a factor in fish survival only after the dams were completed. 

Studies of the economic and technical feasibility and biological effectiveness of the 
drawdown strategy are continuing under other related study programs, as described in 
the draft SEIS. The relationship between dam construction and flows as a fish survival 
factor should be clear from numerous references throughout the SEIS. 

Although flow augmentation was authorized by the Idaho legislature in 1992, there may 
be no authorization for 1993 and 1994 due to unmet conditions. 

The cooperating agencies have been actively working to implement the study and action 
requests made by the NPPC, including those concerning the drawdown strategy. All 
three agencies are active participants on the Drawdown Oversight Committee 
established by the NPPC. The Corps has been diligently responding to the request for 
drawdown studies, as demonstrated by the submittal of the SCS status report to the 
NPPC in December 1992. 

Additional Snake River releases in 1992 were not used to offset Columbia River flow • augmentation plans or needs. In July 1992, releases were made from Brownlee and 
Dworshak to meet flow objectives the lower Snake River. There is no corresponding 
objective of increased velocities in the lower Columbia River in July and August. In 
addition, since many of the summer migrants were being collected at the Lower Granite 
and Little Goose facilities and transported to below Bonneville Dam in accordance with 
the Biological Opinion, there was not a need for increased flows in the lower 
Columbia. 

The objective of the September releases from Dworshak is to reduce Lower Snake 
River water temperatures. There is no objective of increased velocities in the Columbia 
River at this time. The 200 K.AF released in September 1992 (10,000 cfs from 
September 10 to September 20) was to meet the objective in the lower Snake River. 
Appropriate management of the Columbia River was taken to meet overall system 
needs. In September of 1992, this resulted in a decrease in releases from the upper 
Columbia River projects during this same period. 

The cooperating agencies must have flexibility to shape releases from the Snake River 
and Columbia River projects to manage for all uses. In any given year, this may mean 
that Columbia River flows are decreased, held even or increased when releases are 
made from Dworshak and other Snake River projects for the purpose of improving 
migrating conditions in the lower Snake River for the listed Snake River salmon. In 
July 1992, Columbia River flows were both decreased one week and increased another 
week during the same period flow augmentation releases were made from Dworshak 
and Brownlee. 

Address an alternative examining the sensitivity of operations at Dworshak. 
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Comment S1-5: 

Response S1-5: 

Comment S1-6: 

Response S1-6: 

Comment S1-7: 

Response S1-7: 
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The SEIS impact analyses of Alternatives 2 through 5, as compared to Alternative 1,  
provide the requested sensitivity analysis with respect to implementing any additional 
(beyond the existing Water Budget) flow measures at Dworshak. By comparatively 
assessing the effects of Alternatives 2 and 4, the draft SEIS also identifies the 
differential impacts associated with shifting Dworshak releases otherwise planned for 
September into the summer. Nevertheless, in response to this and other requests, the 
final SEIS has been supplemented with more specific assessment of the separable 
benefits and impacts of these summer releases at Dworshak. 

Support for Alternative 5 as the preferred plan. 

No response necessacy. 

Corps should seek amendment to laws regarding dams to continue to legally operate 
dams. 

The Corps believes that the alternatives considered in the SEIS are within the existing 
authority of the projects and consistent with the responsibilities under the Endangered 
Species Act and Northwest Power Planning and Conservation Act. Authorized project 
purposes and other uses are summarized in Table 2.2.2 and references are provided. 
The Corps is continuing to evaluate drawdown alternatives under SCS and SOR. A 
further description of these studies is found in Appendix C. 

The State has the authority to govern release and use of water from Snake River 
reservoirs . 

Section 7.24 has been modified to reflect this comment. 

Letter 52, StDte of Idllho, House of Represenllltires, (Ken Robison, Representlltire District 19), NoYember 17, 
1992 

Comment S2-1: 

Response S2-1: 

Support for drawdown at lower Snake River reservoirs. 

The NPPC amendments establish a policy supporting a drawdown strategy unless it is 
demonstrated to be economically or technically infeasible or biologically imprudent. 
The Corps and other parties are participating in a cooperative effort to study these 
issues and develop plans for potential long-term actions. Meanwhile, the cooperating 
agencies have an obligation to conduct their operations to avoid jeopardy to the listed 
stocks. This requires actions, and NEP A documentation and ESA consultation 
addressing those actions. 

Letter SJ, StDte of Monttuuz, Department of NtltUTtll Resources mul Conservation (Gtuy Fritz), No-vember 23, 
1992 

Comment S3-1: 

Response S3-1: 

Comment S3-2: 

ACOE/2-l l-93/03865A.l 

What actions will be implemented where in 1993 and 1998 in Table 4.2-1. Did all 
models assume. the same implementation schedule for 1993 and 1998? 

Different levels of nonflow measures were analyzed-a current 1993 level and a future 
1998 level. This was to account for the changing effects of programs currently or soon 
to be underway, such as predator control, bypass installation, and habitat 
improvements. These actions are documented in greater detail in Appendices E and F. 
Assumptions were consistent within model systems (e.g., between CRiSP and SLCM) . 
The NPPC analysis in the draft SEIS did not analyze future measures beyond 1993. 

Emphasize nonflow measures vs. flow augmentation. 
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Response S3-2: 

Comment S3-3: 

Response S3-3: 

Comment S3-4: 

Response S3-4: 

Comment S3-S: 

Response S3-S: 

Comment S3-6: 

Response S3-6: 

Comment S3-7: 

Response S3-7: 

Comment S3-8: 

Response S3-8: 

Comment S3-9: 

Response S3-9: 

H-26 

We agree that flow measures alone are not the answer. As a result, we are actively 
promoting a variety of nonflow measures, including those listed in your letter. 

Explain lowered pool level analysis on page 4-16. 

The flow-water travel time relationship depends upon the reservoir elevation. For 
instance, 81,000 cfs in Lower Granite Pool at MOP (S feet lower than full) produces 
the same water travel time as 85,000 cfs at full pool. Decreases in operating pool 
elevations were modeled by using the appropriate flow-water travel time relationship for 
each project. 

Refer to Appendix E. 

Reconsider impacts to Libby and Hungry Horse operations and resources due to flood 
control shift to Grand Coulee. 

Shift of flood control from Dworshak and Brownlee to Grand Coulee is not expected to 
change Libby or Hungry Horse flood control requirements. Shifts to Grand Coulee 
require that the space is in addition to the normal Grand Coulee flood control 
requirement. Grand Coulee operations and resources are therefore affected, but Libby 
or Hungry Horse are not. 

What are R2 values for parameters k1 and k2 on Table 10, page 17, Appendix E. 

These values are parameters used by the Corps in their flow-water travel time 
relationship for each reservoir. 

What distances were used to establish times on y-axis in Figures 2 and 3 on page 18 in 
Appendix E? 

The assumed pool lengths are 63.2 km for Lower Granite Pool and 129 km for John 
Day PooL 

Explore options to better quantify relationship between flows and travel time. 

We agree that the R2 values for flow-travel time relationships are relatively low. 
However, some studies indicate that over 30 percent of the variation in travel time is 
described by flow. We have examined the relationship between many variables and 
travel time, and concluded that the relationships we used are reasonable. In addition, a 
sensitivity analysis assuming no flow-travel time relationship for fall chinook was 
performed for the final SEIS analysis. See also response to Comment SS-4. 

Table 1 1 ,  page 19, Appendix E, what are the R2 values of the parameters that predict 
survival as a function of flows? 

The parameters were adapted by the NPPC from Sims and Ossiander's flow-survival 
data. 

Table 13, page 22, Appendix E, what are R2 values for all parameters? 

The R2 values for the subyearling flow-travel time regressions were 0.48 for Lower 
Granite and 0.33 for all other pools. 
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Letter S4, SUite of Washington, Department of Community ·Derelopment (Robert G. Whitlam, SUite Archeologist), 
Norember 24, 1992 

Comment S4-1: 

Response S4-1: 

Develop a Programmatic Memorandum of Agreement among all parties for cultural 
resources. 

When a final action alternative is selected, an appropriate cultural resources program of 
identification, evaluation, and protection will be specifically developed in response to 
the selected alternative. All concerned parties will be provided the opportunity for 
review and comment on the developed cultural resources program. Dworshak is 
already covered by an existing programmatic memorandum of agreement (PMOA) 
under which the currently proposed actions may be included. However, if required, a 
new PMOA will be developed. 

Letter SS, SUite of Monttma, Office of the Goremor (Slim SUphens, Goremor), Deeember 7, 1992 

Comment SS-1: 

Response SS-1: 

Comment SS-2: 

Response SS-2: 

Comment SS-3: 

Response SS-3: .  

Comment SS-4: 

Response SS-4: 

Comment SS-5: 

Response SS-5: 

Comment S5-6: 

ACOE/2-l l-93/03865A.l 

Include a system-wide perspective of all potential recovery actions, including those for 
bull trout. 

See response to Common Issue 6 with respect to consideration of bull trout. The Corps 
and cooperating agencies have attempted to consistently adopt a system-wide perspective 
in assessing river system operations. As required under NEPA, agency decision 
makers must weigh and balance the various consequences of alternative courses of 
action. 

Montana is pleased to be included in the SEIS evaluation . 

No response necessacy. 

Recognize all fisheries resources, not just anadromous fish, in Section 1 .3. 

The text has been modified to avoid an overly narrow focus on anadromous fish. 

Need validation of assumption that juvenile salmon travel is directly related to water 
velocity; cooperating agencies should cooperate with NPPC evaluation. 

The Corps and the cooperating agencies agree that the flow/travel time/survival 
relationship is perhaps the most critical research and validation need in the salmon 
recovery program. While most of this work has been conducted by fishery agencies 
and universities, the Corps, BPA and NMFS in particular have been active in this area 
and will continue to address the issue. The Corps and the cooperating agencies have 
coordinated fully with the NPPC during its amendment process, and will continue to do 
so in providing available flow/survival information. 

Alternative 2: 1992 Operations-purchase of more than required 3 MAF. 

The SEIS has been revised to describe the potential options and effects of storing the 
3 MAF when required. Projects considered for this operation are Grand Coulee, 
Libby, and Arrow. Flow augmentation releases for salmon will be made with 
consideration· of other nonpower and power requirements of the system. 

Question Grand Coulee flood control capability. Examine possibility of shifting flood 
responsibility to John Day Reservoir. 
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Response SS-6: 

Comment SS-7: 

Response SS-7: 

Comment SS-8: 

Response SS-8: 

H-28 

Out of the 50-year water record (1928 to 1978), it is estimated that in 27 years flood 

• control can be shifted from Dworshak to Grand Coulee if forecasts are 3.0 MAF or 
less. Shifts of system flood control space are dependent upon several factors including 
space available at Grand Coulee. The amount of shift ranges from a low of 50,000 
acre-feet to a high of 681,000 acre-feet. The amount of water stored at Dworshak 
because of the shift of flood control space must be used by May 1. 

Why is John Day not fully utilized for flood control? 

The regulation of Columbia River flows for flood control in the Portland-Vancouver 
and downstream areas is accomplished primarily by Grand Coulee, Libby, Hungry 
Horse, and Columbia River Treaty projects in Canada. Snake River contributions to 
lower Columbia River flows are regulated partially by reservoirs above Clarkston. The 
remoteness of these reservoirs to the lower river control points makes achievement of 
the target regulation difficult because of uncertainties regarding weather conditions, 
intervening inflows, power discharges, travel times, and special operations at 
downstream projects. The 500,000 acre-feet of flood control space in John Day 
Reservoir between elevations 257 and 268 provides an opportunity for final regulation 
to the target discharges for the downstream control points. The 500,000 acre-feet is an 
approximate amount because the reservoir storage is a function of inflow and is more 
than 500,000 acre-feet for flows less than 200,000 cfs and less than 500,000 acre-feet 
for higher flows. 

The flood control space at John Day will be used as "Factor of Safety" storage to 
accomplish this final regulation. The space will be evacuated during the preflood 
period, probably no farther in advance than necessazy for assured operation based on 
forecasts of seasonal runoff volumes, shOrt-term inflow forecasts, weather outlook, • power demands, pondage restrictions, and current conditions on and along the river. 
Flood control regulation of the John Day project will be scheduled by North Pacific 
Division, Water Management Division to meet the criteria shown below. 

Flood control evacuation requirement 

Forecasted Stage at Vancouver 

12 

14 

16 

18 

19 

Maximum Elevation 

265.0 

262.8 

260.5 

258.2 

257.0 

Examine and report on the levee system in the lower Columbia River. 

The identified scope of the SEIS and the extremely short time period to complete the 
NEPA process that will allow the Federal agencies to modify operation of the projects 
in spring of 1993 does not allow time for an indepth study of every aspect related to the 
operation of the Columbia-Snake River system. Maintenance and operation of Corps 
levee systems is an ongoing program, periodically providing reports as to the condition 
of each levee. Published information is available from the managing office of the 
Corps in each local area. The SOR will examine the flood protection afforded by the • 
lower Columbia River levees. 
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Do ratepayers fund upper Snake River water purchases and salmon restoration 
activities? 

The NPPC Phase Three amendments request the BoR and the State of Idaho to obtain 
90 KAF of this figure, with no specification of funding source. The BoR, Idaho, 
Oregon, BPA and unspecified other parties are requested to provide the remaining 100 
KAF, with half of that amount to be secured by the BoR and half through BPA 
financial incentives. 

Libby and Hungcy Horse affected by 1992 salmon operations. 

See response to Common Issue 10. 

Address issues of Canadian water supply involvement. 

See response to Comment SS-5. 

Review operational changes that may affect resident fish, account for mitigation actions 
under way. 

See response to Common Issue 7. BPA's Hungcy Horse Mitigation Plan can be 
examined to aid in analysis of 1993 preferred alternative implementation. 

Include information on white sturgeon in the Kootenai River. 

See response to Common Issue 6 . 

Currently, a system operating strategy is being formulated under the System Operation 
Review that will attempt to provide flows for protection of the white sturgeon in the 
future. To the extent possible, flows for flow augmentation from Libby will be 
coordinated to test potential benefits to white sturgeon. 

Note ESA petition on the bull trout. 

The text has been updated to reflect the ESA petition. See response to Common 
Issue 6. 

Note that operational damages that benefit resident fish will occur in the future, begin 
informal consultation. 

See response to Common Issue 6. 

Curtail planting resident fish that are predators of salmon. 

Please see response to Common Issue 2 concerning measures appropriately within the 
scope of the SEIS. Appendix A includes some discussion of resident game fish 
management programs that appear to conflict with salmon recovery objectives. 

Emphasize actions that provide years of returns rather than costly one-year benefits. 

The ESA provides that all Federal agencies consider the effects of their actions on listed 
species and take steps to avoid jeopardy to those species. The Corps and cooperating 
agencies support the concept of applying cost-effectiveness analysis in this type of 
comprehensive manner. 
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Comment SS-18: 

Response SS-18: 

Comment SS-19: 

Response SS-19: 

Comment SS-20: 

Response SS-20: 

Comment SS-21: 

Response SS-21: 

Comment SS-22: 

Response SS-22: 

Comment SS-23: 

Response SS-23: 

Comment SS-24: 

Response SS-24: 

Comment SS-25: 

Include mean annual inflow to each project in Table 2.2-1. 

While this information is helpful, it can be factored into the assessment without adding 
another column in an already cramped table. 

Include efficacy and administration of water budget in life-cycle models. 

See response to Common Issue 2. 

Differing modeling perspectives could alter management of water budget and cloud 
effect on resident fish. 

The water budget is modeled in the hydroregulation models as a discrete volume of 
water, not a block of power. The total water budget volume includes up to 1 . 19 MAP 
on the lower Snake River and up to 3.45 MAP on the middle and lower Columbia 
River. 

Although the contraey is stated, Montana did participate in the flow augmentation 
measures initiated in 1992. 

• 

In 1992, both Libby and Hungxy Horse were not affected by additional flow 
augmentation adopted last year. BPA purchased energy to offset the reduced power 
production due to increased spills, reduced project heads, and flow augmentation. 
Operations in 1992 at Libby and Hungxy Horse reflected an operation when the water 
supply was the fourth lowest in 5o years. In drought years, flows greater than 
minimum are necessary to meet system load. However, several additional actions were 
taken by the cooperating agencies that lessened the impacts of such a low water year. • These actions resulted in both Libby and Hungxy Horse being approximately 30 feet 
higher in the summer of 1992 than they would be absent of those actions. The 
cooperating agencies continue to examine all options to balance system requirements 
and their impacts. 

Pool elevations alone are not indicative; peaking operations affect river flows, 
temperatures, and influence aquatic resources. 

The SEIS text has been modified in selective locations to acknowledge these points 
· concerning flow changes in river reaches below Libby and Hungxy Horse. As with 

pool elevations, however, the hydroregulation models indicate little change in monthly 
flows associated with the proposed actions. Potential changes in the frequency or 
duration of peaking operations have not been fully investigated, but are not expected to 
be significant. 

Note that Libby Reservoir is equipped with a selective withdrawal structure to control 
water temperatures. 

This information has been added to the text in Section 4. 1.2. 

Recent ESA petition and its implications for the bull trout. 

See response to Common Issue 6. 

Include local unemployment rates and trends. 

ACOE/2-1 1-93/03865A.l 

• 



• 
Response SS-25: 

Comment SS-26: 

Response SS-26: 

Comment SS-27: 

Response SS-27: 

Couiment SS-28: 

Response SS-28: 

• 

Comment SS-29: 
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Annual average unemployment rates were collected for all counties in the study area. 
The text has been updated to include these figures and a graph of representative county 
unemployment rates has been added. 

Discuss Indian tribal fish rights for inland, resident, fish-dependent tribes. 

New information on this subject has been added to the final SEIS. 

Who paid rental fee of uncontracted space in Cascade and Deadwood? 

BoR paid for 90 MAF in 1992. 

Have proposed operations been compared to biological rule curves for Libby and 
Hungry Horse? 

The values in Table 3.5-9 have been revised to correct some errors in the draft SEIS 
concerning Alternative 1.  With the correct base case figures, the discrepim.cies for 
September and December are no longer present. 

The Hungry Horse model and the Libby and Hungry Horse biological rule curves have 
not been run for the SEIS analysis. The Corps does not believe that the degree of 
physical change indicated by the hydroregulation IeSUJ.ts warrants this additional 
modeling effort. Moreover, from a NEPA perspective the appropriate baseline for 
impact analysis is the existing or without-project condition, rather than an ideal 
biological condition . 

While the exceedance format has some advantages in describing frequency and 
magnitude, use of this format would require a significant increase in the number of 
figures and tables required to present a complete set of IeSUJ.ts. Median elevations can 
be succinctly summarized for a number of periods, as was done in Section 3.5, and 
address the most likely condition for any given year. The discussions presented in the 
text address extreme conditions as well as the averages. 

Question harvest rate assumption; clarify chinook harvest rate vs. harvest level. 

See response to Comment A23-11 .  

Is a harvest EIS needed to discuss effects of stock harvest? 

See response to Common Issue 2. 

Comment about one-year deep drafting on page 4-41 in error. 

The text has been modified for clarity. The intent of the original statement was to 
indicate that the operation represented by Alternative 3 would in some years add 
incrementally to deep winter drafts that normally occur with existing operations; it 
would not produce deep drafts in years when they would not otherwise occur. 

Pleased that fugitive dust issue at Libby is receiving attention. 

No response necessary . 

Boat ramps and moorage facilities at Libby require significant maintenance after 
reservoir drafting. Include cost in SEIS. 
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Response SS-33: 

Comment SS-34: 

Response SS-34: 

Comment SS-35: 

Response SS-35: 

Comment SS-36: 

Response SS-36: 

This information on maintenance requirements at libby bas been added to the text. 
The hydroregulation models indicate that increased drafting would not be a normal, 
annual occurrence at libby, even with Alternative 3, so these maintenance costs have 
not been added to the evaluation. 

Flathead River incorrectly referred to as Kootenai River on page 4-80. 

The text bas been corrected. 

Rethink "insignificant differences • sentence on page 5-7. 

Given the current status and timelines of the sturgeon and bull trout petitions, the needs 
of these species with respect to river system operations are not known. The river 
managing agencies must therefore proceed with consideration of salmon flow measures 
on the basis of currently available information, which does not indicate that there would 
be significant changes at Montana projects, or that these changes would adversely affect 
sturgeon or bull trout. 

Include a review of historical water forecast accuracy. 

The Corps, BPA, BoR, National Weather Service and the Soil Conservation Service are 
evaluating measures to increase the accuracy of the forecasts. A preliminary report is 
scheduled to be sent to NPPC in late spring 1993. 

Letter S6, Oregon DeptU'tlllellt of Fish 111111 W"rldlife, December 5, 1992 

Comment S6-1: 

Response S6-1: 

Comment S6-2: 

Response S6-2: 

Comment S6-3: 

Need alternatives that provide substantial river velocity improvements. 

See response to Common Issue 1 .  Substantial modifications to river operations leading 
to greatly increased flows for salmon within the Columbia-snake River system are 
being considered in the System Operation Review. 

Include improvement alternatives in final SEIS. 

See response to Common Issue 1 and Comment R6-13. 

Operation of the projects to achieve CBFWA's 1990 flow recommendations was 
addressed in the 1992 Options Analysis/EIS. Since this EIS is a supplement to the 
1992 OAIEIS, that analysis is incorporated by reference. 

Operation of Dworshak for July and August was examined for two conditions: 
Alternative 2 evaluates 270 KAF in July and August and Alternative 4 evaluates 470 
KAF in July and August. 

The operation of Brownlee reservoir is based on Idaho Power Company's proposed 
operation. 

Operation of the lower Snake projects, including Lower Granite, at spillway crest, was 
examined in the 1992 OAIEIS. This operation, and the physical modifications 
necessazy to allow spillway crest operation, is being examined in the System Operation 
Review and System Configuration Study. 

Establish biological objectives for flow improvements to prevent jeopardy. 
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Response S6-3: 

Comment S6-4: 

Response S6-4: 

Comment S6-5: 

Response S6-5: 

Comment S6-6: 

Response S6-6: 

Comment S6-7: 

Response S6-7: 

• 
Comment S6-8: 

Response S6-8: 

Comment S6-9: 

Response S6-9: 

Comment S6-10: 

Response S6-10: 

Comment S6-11: 

Response S6-1 1: 

Comment S6-12: 

Response S6-12: 

• Comment S6-13: 

Response S6-13: 
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The analysis presented is based on existing available information. Data on fish 
survivability, relationship of improved fish passage to increase fish returns, and the 
effect of reduced migration times on actual fish nm recoveey are still insufficient to 
develop empirical relationships. 

Establishment of a biological objective, i.e. , recoveey goals and delisting criteria, to 
base the value of flow improvements and any other actions to save the salmon, will be 
provided by NMFS designated Snake River Salmon Recoveey Team sometime in 1993. 

A continuation of 1993 actions would not halt decline of fish population. 

See response to Common Issue 9. 

Describe calibrations used to link smolt survival models to production function stated in 
Appendices E and F. 

See response to Comments S7-11 and S7-12. 

Three model systems (BPA, NPPC, and T.E.C.H.) produce different projections. 

See response to Common Issue 9. 

The 1993 measures would not constitute a viable recoveey plan. 

See response to Comment S7-14. 

Smolt survival would be optimized with velocities most similar to those under which 
fish evolved. 

See response to Comment S7-18. 

Ongoing review of fish transportation policy. 

See response to Common Issue 8. 

Habitat improvement assumption only applies to specific areas and spawning 
populations. 

See response to Comment S7-19. 

The claim that Model 1 is a more realistic representation of transportation survival is 
not supportable. 

See response to Comment S7 -73. 

Clarify the citation for the Petrosky (1992) prespawning survival estimate. 

See response to Comment S7-74. 

Final SEIS assumptions regarding squawfish control should include an alternative that 
no benefit will be achieved from the squawfish program. 

See response to Comment S7-20. 
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Comment 56-14: 

Response 56-14: 

Comment 56-15: 

Response 56-15: 

Transport benefits are overstated.· 

See response to Comment S7-16. 

Include in modeling a provision to adjust operations mid-season based on actual 1993 
flows. 

See response to Comment A16-3.  

• 

Letter S7, Itlsho Fish and GtDne Deptmment Ueny M. Conley, Diret:tor), Det:ember 4, 1992 

Comment S7-1: 

Response S7-1: 

Comment S7-2: 

Response S7-2: 

Comment S7-3: 

Response S7-3: 

Comment S7-4: 

Response S7-4: 

· Comment S7-5: 

Response S7-5: 

Comment S7-6: 

Lack of reasonable range of alternatives. 

See response to Common Issue 1. The SEIS altemative actions will most likely be 
modified by the Snake River Salmon Recovery Team which was designated by NMFS. 
Ultimately, the Recovery Plan will guide all aspects of activities that might affect 
salmon restoration and recovery. Also, see response to Comment A26-2. 

Consider additional flow and operational measures. 

See responses to Comment S7-1 and to Common Issue 1. 

Operation of turbines at peak efficiency is included in the plauuing process for the 
Annual Fish Passage Plan along with many other fish passage activities. The 
cooperating agencies do not believe it is necessary to duplicate the fish passage plauuing 
in the SEIS. Many of the activities are ongOing and will be undertalcen regardless of 
the flow measure alternative selected. • 
Juvenile passage facilities at Lower Granite Dam are designed to be used down to the 
minimum authorized pool elevation. The minimum pool elevation is 733 feet above 
mean sea level, 5 feet below full pool. Lower Granite was operated within 1 foot of 
this elevation from mid-April to September 1992. 

Federal constraints on water rental prices, negotiation of an agreement with Idaho 
Power Company for more water, and power marlceting modifications are beyond the 
scope of this SEIS. Because of the urgent need to protect the Snake River salmon, the 
SEIS was prepared in an extremely short time frame, restricting a broader scope and 
long-term endeavor required to include your recommendations. These types of 
activities are being considered in the System Operation Review, under the Bureau of 
Reclamation Snake River Augmentation Program and by the NPPC. 

Consider drawdown of Lower Granite Pool. 

See response to Comment R6-13. 

Reduce lead time for a four-pool reservoir drawdown. 

See response to Comment A6-6. 

Do not transport in lower Snake River when flows are to be above 100 kcfs for 3 days. 

See discussion on pages 3-1 1 and 3-12. The flow level that triggers bypass is currently • 100 kcfs. 

Assume Alternative 5 will reflect actual conditions for 1993. 
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Response S7-6: 

Comment S7-7: 

Response S7-7: 

Comment S7-8: 

Response S7-8: 

Comment S7-9: 

Response S7-9: 

Comment S7-10: 

Response S7-10: 

Comment S7-11:  

• 
Response S7-11:  

Comment S7-12: 

Response S7-12: 

Comment S7-13: 

Response S7-13: 
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The SEIS alternatives are not only for 1993 but also for the interim years thereafter 
until a long-term plan evolves. To focus only on what might occur in 1993 would 
compromise the intent of this SEIS. 

Analyze reduced flows from Dworshak. 

A qualitative assessment of the incremental benefits and impacts of the flexible portion 
of the summer releases (200 KAF) in Alternative 4 has been added to the final SEIS. 

Ensure that proposed actions comply with ESA. 

The cooperating agencies have reviewed this environmental document and believe that it 
adequately addresses the proposed actions. 

Ensure that proposed actions comply with Northwest Power Act. 

This change was made to the text. See response to Comment S7-8. 

Continuation of proposed actions would not stop decline in escapements. 

See responses to Common Issue 9 and Comment S7-14. 

Provide better description of recruitment projections and calibrations in Appendices E 
and F. 

See response to Comments S7-16, S7-17, and S7-73. Calibration procedures are 
described in the additional documentation references that are specific to each respective 
model group. J �cal references were intended for availability to individUals and agencies 
requesting further technical information. IDF&G is an active cooperating agency in the 
overall model coordination effort. The relationship between smolt survival models, 
calibration, and population trends will be examined in the long-term coordination effort, 
which is currently getting underway. 

Empirical life-cycle model provides an index of specific population during brood years. 

A similar approach is involved for calibration of SLCM, except SLCM was developed 
to utilize random draws from appropriate probability distributions recognizing and 
emphasizing stochasticity in the movement of the population through the reservoir 
system. In this design, an analysis of risk of uncertainty through time can be 
characterized realizing that the specific annual population estimates are not absolutes. 

SLCM also uses past brood year performance and smolt survival to project future 
population trends, and can compare past smolt survival to observed population trends. 

Three model systems (BPA, NPPC, and T.E.C.H.) produce different projections of 
proposed actions. 

The 1993 SEIS has been a catalyst in reinitiating this comparative process. 
Coordination in developmental revisions, additions; and usage of these modeling efforts 
will need to continue past the model coordination comparison process if all agencies 
wish to put the recovery of the ESA stocks as top priority. 

· 
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Comment S7-14: 

Response S7-14: 

Comment S7-15: 

Response S7-15: 

Comment S7-16: 

Response S7-16: 

Comment S7 -17: 

Response S7 -17: 
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We agree review and coordination of regional passage and life-cycle models is of 

• utmost importance. In support of these efforts, we are proceeding with two critical 
endeavors-an independent peer review and a longer-term, more detailed coordination 
process. Through the peer review, models will be e:ramined by a panel of fishery and 
modeling experts from the United States and Canada. Focus will be on methodologies, 
applicability, and documentation. The peer review should also provide key information 
to aid in focusing the longer-term effort. The longer-term process will involve staff 
from BPA, the Council, and the state agencies and Tribes comparing specifics of the 
three different model systems. 

1993 measures will not be �ough for a sufficient recovery plan. 

The 1993 SEIS is not intended by the cooperating agencies to constitute a long-term 
recovery plan. The intent is a plan designed to operate the hydrosystem with current 
constraints and coordination under the best available data until the NMFS Recovery 
Plan is produced and the System Configuration Study and System Operation Review 
processes provide better analysis leading to scientific-based guidance, ideally with less 
uncertainty. See also respoDse to Comment R6-5. 

Modeling relies on questicmable assumptions about benefits of proposed salmon 
recovery actions. 

Uncertainty is accounted for in a variety of ways, including sensitivity studies, ranges 
of effectiveness of measures, and the stochasticity inherent in the models. The relative 
changes resulting from the proposed actions are not inconsistent between the BPA and 
NPPC analyses. Differences between BPA and NPPC model baseline results are 

• 
caused primarily by differing calibration procedures. Some of these differences have 
been resolved in meetings between BPA and NPPC staff and the most recent analyses 
are much closer in the baseline results. These will be further analyzed during 
upcoming coordination efforts. 

Discussion of transportation benefits could be in error. 

See response to Common Issue 8. 

There are unresolved questions regarding transportation data, summaries, and 
conclusions. 

A sensitivity analysis of the effects of transportation on population trends has been 
performed for Snake River spring chinook (FISher, 1993). This analysis showed that, 
in general, the SLCM predicts a larger percent change in the population level from 
1990 Baseline to 1993 Actions conditions at higher transportation survivals. 

A constant transportation survival was used in the SLCM since there has been no 
demonstrated mechanism by which transportation survival would change (Fisher, 1993). 
The predicted smolt survival from CRiSP.O for spring chinook under 1990 Baseline 
Conditions was 21 percent, and ranged from 13 to 23 percent. The coefficient of 
variation for the 50-year flow record was 12 percent. This is a highly variable smolt 
survival, most of which results from differences in the flows from year to year. The 
model therefore is sensitive to flow changes. Most of the variability in adult 
recruitment has not been explained, but one would not expect all of this variation to • 
come from flow. Variations in egg-to-smolt and ocean survival also contribute to 
variations in adult returns. Therefore, one would not want to match variation in smolt 
survival to variation in adult recruitment, and these variations would not be expected to 
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Comment S7-19: 

Response S7-19: 

• Comment S7-20: 

Response S7-20: 

Comment S7-21: 

Response S7-21: 

Comment S7-22: 

Response S7-22: 

Comment S7-23: 

Response S7-23: 
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correlate. As a result, the set of-transportation assumptions which most closely matches 
variations in adult recruitment is not necessarily the •best• model. 

" 

The allocation of variation within parts of the life cycle is based on matching observed 
variation in adult populations. The adult recruitment variation of a completely 
difference stock would be expected to be similar to that of Snake River stocks. Nor 
could all of the difference between an upriver and a downriver stock be explained by 
inriver migration. 

Flow-survival relationship. 

Smolt survival does not decrease above 115 kcfs in the Snake River in CRiSP .0 as 
stated in the comment. Survival is held constant above 115 kcfs. Analysis of the 
available data does not indicate that survival increases at extremely high flows in the 
Snake River. Gas supersa.tutation problems still exist in the Snake River at flows over 
115 kcfs. Even at moderately high flows, supersaturation routinely exceeds the EPA's 
110 percent (up to 120 percent below Ice Harbor) limit in the lower Snake. The adult 
recruitment analyses mentioned are not sensitive enough to detect any differences in the 
benefits of 140 versus 115 kcfs in the Snake River. 

Don't apply habitat improvement assumptions to the aggregate nm. 

Habitat improvements and diversion screening improvements were very general in 
nature and apply to the entire subbasin above lower Granite Dam. They cannot be 
applied to specific areas until a methodology is developed to do so . 

Doubt about predator control benefits. · 

See responses to Comments F9-7 and F9-15. 

Law enforcement won't likely increase chinook returns. 

Uncertainty is associated with these estimates; hence, this assumption was modeled with 
a range of 0.25 to 5 percent each for both the Snake and the Columbia rivers. 

Doubt about the benefits of screening irrigation diversions. 

Uncertainty warranted that this assumption be modeled with a range of 2 to 5 percent 
for spring chinook and 1 to 2.5 percent for summer chinook. 

No basis for benefits of habitat improvement. 

See response to Comment S7-19. Coordination for the final SEIS reduced the lower 
bound for the range modeied from 2.5 to 1.0 percent. Considerations under discussion 
include the assumption that optimal maximum sustainable yield (MSY) or desired 
stocking levels are achieved in pristine habitat for natural spawners, not supplemented 
fish. Wilderness or roadless designation does not guarantee habitat with excellent 
condition ratings under U.S. Forest Service guidelines. Impacts could have occurred 
prior to wilderness designation where recovery may not be complete under natural 
successional processes. Naturally occurring phenomena such as fires, landslides, etc, 
are typically random events, although management actions over time may act to skew 
the probability of occurrence. Suppression crew responses to wildfires that occur 
within wilderness areas are dispatched with high probability even though let-bum 
policies may be in effect. Grazing and mining can be grandfathered into wilderness 
designation plans. These activities cany their own degrees of direct or indirect impacts 
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Comment S7-24: 

Response S7-24: 

Comment S7-25: 

Response S7-25: 

Comment S7-26: 

Response S7-26: 

Comment S7-27: 

Response S7-27: 

Comment S7-28: 

Response S7-28: 

Comment S7-29: 

Response S7-29: 

Comment S7-30: 

Response S7-30: 

to the aquatic resources. Any estimate of potential improvement to the production 

• curve of an early life stage projected over time should be monitored over that time 
frame in the field to verify the projections. Benefits attributable to habitat 
improvements, even short-term planning, typically will not manifest themselves in a 
measurable way during a short time frame. 

Key assumptions about models have little empirical evidence. 

The comment stresses why multiple model sets are used for the SEIS impact analysis. 
Coordinated runs for the final SEIS have clarified discrepancies in both SLCM and 
SPM preliminary runs for the draft SEIS. This point has been addressed in the context 
of the final SEIS model parameter run analysis of all three modeling sets. 

Straying and loss of homing capability. 

There are no data to support that straying is a problem for fish transported as juveniles 
(Matthews, 1992). 

Accuracy of control group results is questioned. 

Truck transport of control fish to below little Goose Dam was evaluated. Results 
indicated that fish were not stressed as a result of the transport operation. The 
agreement among fishery experts was that if this was true, this was an acceptable means 
to determine the benefits of transportation. 

The statement that 1989 was a "drought year• is incorrect; it was considered to be 
slightly below average. The transport research would not have been allowed in a • drought year. Poor returns for both chinook and steelhead in the Snake River system, 
as well as elsewhere in the region, indicate that ocean survival conditions were poor in 
1989. 

Fish transportation success. 

Transportation can only protect fish from the effects of the dams and reservoirs. Other 
factors that have acted on the fish since dam construction, such as changes in water 
quality, estuary conditions, marine mammal numbers, hatchery production, disease, etc, 
continue to have impacts on the fish independent of transportation. See response to 
Comment S27-26. Also, 1986 was in top 10 percent of flow years during the last 30 
years. 

Barging was never part of the original project. 

No response necessary. 

Note that drawdowns in lower Snake River would provide adequate velocities in low
water years. 

The note requested in this comment has not been added; the referenced discussion is 
merely a basic description of the Water Budget, and not a review of alternative means 
to achieve flow targets. 

Rewrite section on "Flow Effects on Juvenile Salmonids. • 

The section entitled •Flow Effects � Juvenile Salmonids" is not intended to be a 
complete review of all information presented on the relationship between flow, river 
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Comment S7-32: 

Response S7-32: 

Comment S7-33: • Response S7-33: 

Comment S7-34: 

Response S7-34: 

Comment S7-35: 

Response S7-35: 

Comment S7-36: 

Response S7-36: 

Comment S7-37: 

• Response S7-37: 
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velocity, water particle travel time, smolt migration rate, and sm.olt survival. As stated 
in the first paragraph of Section 4.2. 1, these relationships were discussed in the 1992 
OAIEIS and are not repeated in the SEIS. The statement made in the SEIS is correct 
in the context used, if one does not go into all of the details of where it appears to 
apply and where it does not. Many studies have been completed since Raymond 
(1979), and the current situation involves reservoirs, not just a free-flowing river. 

Account for confounding effect of gas supersaturation. 

Some text changes have been made. While the methods used by Petrosky (1991) are 
plausible, there is insufficient information to conclude that one method's results are 
superior to others. 

Correct representation of Sims and Ossiander (1981) finding. 

Some text changes have been made. The Sims and Ossiander (1981) data show that the 
5 of 7 years with higher flow would reveal no significant relationship between flow and 
survival. Only when the 2 low flow years are included in their data is there a 
significant flow survival relationship. In fact, Sims and Ossiander stated, •When the 
Snake River flows were in excess of 100,000 cfs, survival of yearling chinook and 
steelhead remained somewhat constant . . .  • We agree that gas saturation adversely 
affected survival at higher flow; however, the implication that the relationship would 
definitely increase at higher flows cannot be determined from Sims and Ossiander's 
data. 

Consider studies other than Sims and Ossiander (1981). 

See response to Comment S7-30 concerning summaty information. 

Contradiction in first paragraph of page 4-1 1 about reduced pool area. 

There is no contradiction. Less pool volume concentrates existing predator populations. 
Stabilizing the current pool level oscillation during the normal spawning season will 
enhance egg survival by reducing desiccation of spawned eggs. Several potential 
actions cause both positive and negative effects, the balance of which is difficult to 
determine. 

Spill efficiency assumption in CRiSP is contnuy to empirical data. 

Refer to response to Comment S7-72. 

Draft SEIS relies on flawed research documents. 

In order to analyze the impacts of flow/travel time/survival relationships the Corps and 
the cooperating agencies choose to use relationships suggested by certain studies, in 
spite of some errors and debate over the manipulation of data in these documents. 
However, these agencies recognize there are differences of scientific opinion about 
interpretation of the data and more research is needed 

Objection to statement on fish transportation on page 4-16. 

Pascho and Elliott note that up to 100 percent of the fish tested at the projects are 
infected with BKD. In addition, many fish have fungi, injuries, etc. The statement 
that fish have "an uncanny ability to survive• in higher runoff conditions ignores the 
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Comment S7-38: 

Response S7-38: 

Comment S7-39: 

Response S7-39: 

Comment S7�: 

Response S7�: 

Comment S7-41: 

Response S7-41: 

Comment S7 -42: 

Response S7 -42: 

Comment S7-43: 

Response S7-43: 

Comment S7-44: 

Response S7-44: 

Comment S7-45: 

Response S7-45: 

Comment S7-46: 

Response S7 -46: 

Comment S7-47: 

potential that many other factors may be affecting fish survival. Also, see response to 

• Comment S7 -27. 

Include review of 1991-1992 operational strategy to store water in Columbia River 
reservoirs. 

In 1992, the 3 MAP Columbia River flow augmentation volume was obtained at a 
significantly lower expense than expected. This was due to an oversupply of gas 
resulting in low prices in California and ample energy supplies from B.C. Hydro during 
the time the 3 MAP was being stored. The purchase prices averaged only 20 
mills/kwh, rather than the 40 mills assumed for a long-term average. Since the water 
conditions were so poor in the U.S. , and since all of the 3 MAP was released in June 
and July, rather than May, much of the energy was usable by BPA, resulting in a net 
salvage rate of about 17 mills/kwh. This resulted in a net cost to BPA of about $7 
milli on. 

Include in discussion of Northwest Power Act that NPPC directed to restore 
anadromous fish nms in the Columbia River Basin, provide necessaey flows. 

The Northwest Power Planning and Conservation Act is accurately described in 
Paragraph 7 . 12. 

Include cited documents in final SEIS. 

Documents cited were incorporated in this section. Those not cited were not 
incorporated. 

Update redd count declines to 1992. 

The text has been revised. 

Information on nms is misleading. 

Information about Snake River coho was added. 

Count of summer steelhead has been below goals of the Columbia River Fish 
Management Plan. 

The text has been revised to incorporate objectives and escapement for the whole upper 
river area above Bonneville Dam as reported in the WDF and ODF&W 1992 
document. 

Note that Idaho sport harvest has not occurred since 1978. 

The text has been revised. 

Note that Clearwater habitats increased because of two dam removals. 

The table has been revised. 

Add stress to list of negative factors attributed to loss of juvenile fish. 

The text has been revised. 

Hall-Griswold (1990) comment is misleading. 
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Comment S7-53: 
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Reference to the subsequent increase in escapement has been added. The intent of the 
original statement, which was to indicate that sockeye abundance was once at a very 
low level prior to construction of the lower Snake River dams, is accurate. 

Two CBFW A citations are contraly to SEIS citation. 

Citation moved. The CBFW A (1991b) citation is for the entire list of factors affecting 
smolts, not only the last statement (see page 9 of CBFW A, 1991b). 

Statement is unclear and fails to address gas supersaturation. 

See response to Comment S7-36. 

Rewrite juvenile bypass and transport facility discussion. 

See response to Common Issue 8. 

Habitat degradation does not affect salmon population because of already existing low 
population. 

We have cited Rich et al. (1992) who stated that productive capacity remains high in 
most streams and the estimated benefit of improved habitat is 17 to 9 percent (page 
A-23). We see no reason to add the statement about seeding level quantity because we 
discussed the effect of seeding level and concluded that even at very low seeding levels, 
habitat quality can affect returns per spawner. While Marsh Creek might be less 
affected, there is still the problem of migration corridor survival prior to arrival at 
Lower Granite Pool, which is also an in-system habitat factor. The Marsh Creek 
example suggests that habitat improvements alone will not stop the decline of Snake 
River chinook but habitat will still have an effect. 

The discussion about habitat is for historical and current effects. The infonnation in the 
SEIS suggested that habitat degradation has historical and current effects on run size. It 
also appears to be true that returns per spawner for the same seeding level on average 
would be greater if habitat improvements were made. The main point is that habitat 
quality has an overall effect on system run size. Appendix A Section 2.0 discusses all 
factors affecting run status. 

Objection to fish transportation statement. 

The text has been revised on page A-19. See responses to Comments S7-27 and S7-36. 

Food limitations during downstream migrations. 

The text has been revised. 

Figure A-5 has little use. 

The information was taken directly from a document assessing impacts on anadromous 
stocks of the Columbia River Basin (NPPC, 1986). While it would be preferable to 
have an overall assessment only in drainages that have salmon populations, we believe 
the information presented is informative, so it will be retained . 

Hydroelectric system mortality negates effectiveness of screened diversions. 
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Response S7-55: 

Comment S7-56: 

Response S7-56: 

Comment S7-57: 

Response S7-57: 

Comment S7-58: 

Response S7-58: 

Comment S7 -59: 

Response S7-59: 

Comment S7-60: 

Response S7-60: 

Comment S7-61: 

Response S7-61:  

Comment S7 -62: 

Response S7 -62: 

Comment S7-63: 

Response S7 -63: 

Appendix A is intended to discuss all factors affecting nm status, in both the past and • 
present. This section was intended to discuss the effects of screens and lack of screens 
on migrants. The lack of screens causes smolt loss. If screens are installed on streams 
that have migrants, losses will be reduced. Appendix A does not state that simply 
improving screening can alone increase nm sizes. However, dam and reservoir 
mortality is typically accounted for in percentage terms, as a mortality rate for a given 
set of conditions. Therefore, if the number of downstream migrants reaching the dams 
is increased while other factors remain constant, the number of adults returning will 
increase. The point of this entire section is that many factors affect nm size and 
returns, but not all are equal in all areas. 

Discussion of Snake River Basin irrigation is misleading. 

The effect of dams on flow was presented under hydroelectric effects. This section 
discusses the effects of irrigation. We do not believe the statements are misleading as 
presented; they discuss the current situation. Irrigation diversion affects river flow, 
which is important to fish under the current operating regime. 

Page A-29 states the quantity of water diverted and returned to the river. 

The text has been revised concerning the region of diversion. 

Unclear histogram. 

The figure has been changed and includes all irrigated farmland. 

Historical effect of flow depletion. 

The text has been revised. 

Identify diversions in upper Salmon River. 

The text has been revised. 

Parr production in South Fork Salmon River. 

The text has been revised. 

Figure showing logging production is not geographically specific. 

This section emphasizes the endangered stocks in the Snake River and includes general 
assessments of all factors and regions affecting anadromous stocks. The figure was 
taken directly from a NPPC document that discussed salmon and steelhead losses in the 
Columbia River Basin. While river drainage and stock specific information would give 
a more detailed view of factors affecting these fish, we believe the information 
presented is adequate for illustrative purposes. 

Adult escapement is inadequate to seed available habitat. 

Comment noted. 

Note that Idaho is in litigation with Blackbird Mine over clean-up issues. 

The text has been reyised. 
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Comment S7-64: 

Response S7-64: 

Comment S7-65: 

Response S7 -65: 

• 

Comment S7-66: 

Response S7 -66: 

Comment S7-67: 

Response S7 -67: 

Comment S7-68: 

Response S7 -68: 

Comment S7 -69: 

Response S7-69: 

• Comment S7-70: 
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Inriver migration may reduce disease transmission. 

The text bas been revised. Research indicates the vast majority of salmon (up to 100 
percent) carry BKD, so transmission may not be an issue. If stress causes loss as a 
resuit of increased infection levels, then operations such as turbine, spill, bypass, and 
reservoir passage, which are also •stressful• ·may result in loss due to BKD equivalent 
to that from transport. 

Of the high flow years, 1982 to 1985, 1985 had the lowest flows but produced the 
highest adult returns. This comment does not take into account the multitude of other 
variables affecting the fish that are also changing during this time period (1980s and 
early 1990s). 

Accompany mortality causes with research. 

The lack of tests showing significant relationships does not preclude the discussion of 
possible effeets of competition and predation. Competition and predation with regard to 
hatchery and wild fish are valid concerns, especially because of the high in-river 
mortality that occurs prior to aniving at Lower Granite Dam. The effects of food 
competition or predation among salmonids in the rivers and reservoirs above Lower 
Granite Dam have not been directly tested. However, the high mortality rate in the 
river (Kiefer and Forster, 1992) compared to what bas been recorded in the flowing 
portions of the Snake River in the past {Raymond, 1979) suggest some additional 
factors may be occurring that may not have occurred in the past. Giorgi (1991) 
reviewed available information on the potential competition for food (i.e. ,  migration 
corridor carrying capacity) and stated it could be a problem, but insufficient data 
precluded a definite answer. It is true that many of the factors that cause migration 
losses may be •natura�• and out of human control, but the quantity of hatchery fish 
released is under human control. If hatchery fish are causing adverse effects such as 
competition for food, then a reduction of hatchery releases could benefit wild stocks. 

Change in mainstem operations may help bring adults back. 

There are no further changes in mainstem operation, other than those identified in this 
SEIS and being conducted under other programs (PIES, etc.) that are considered to be 
definite improvements in survival through this reach. 

Supplementation may assist recovery of threatened fish. 

Comment noted. 

Elimination of BKD is not realistic. 

Comment noted. The overall effect of hydroelectric operation on the development of 
Bacterial Kidney Disease symptoms are unknown. Whether modifications to the 
hydroelectric operations will reduce the outbreak and effects of this disease also remain 
speculative. 

Overstatement of effectiveness of transportation. 

See responses to Common Issue 8 and Comment S7-27 . 

State that hydroelectric system is the most important factor in recovery of Snake River 
salmon stocks. 
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Response S7-70: 

Comment S7 -71: 

Response S7-71: 

Comment S7-72: 

Response S7-72: 

Comment S7-73: 

Response S7-73: 

Comment S7 -74: 

Response S7-74: 

Comment noted. We agree operation of the hydroelectric system is an important factor 

• in recovery of Snake River salmon stocks. However, modifying hydroelectric system 
operation and not concurrently correcting other factors affecting salmon survival, 
namely habitat, harvest, water quality, and water use will not achieve a reversed of 
population declines. Effective improvements in Snake River salmon populations will 
require a concerted effort by entities affecting all stages of the species' life-cycles. 

Expect later comment on drawdown test. 

Comment noted. 

A rather conservative parameter is indicated in CRiSP model. 

In the event spill efficiency is higher than 1:1 ,  then the model results shown represent a 
conservative approach, and actual benefits may be even greater. 

BPA is not aware of studies which suggest a greater than 1:  1 spill efficiency at any 
project other than The Dalles. See Appendix E for a review of spill efficiency studies. 
If additional information becomes available, it will be considered in the future. 

Statement not supportable. 

Discussion of the appropriateness of Model 1 is outside the scope of the SEIS and 
within the scope of the Analytical Methods Coordination and Documentation process. 

NMFS' Transportation Studies (Matthews et al. 1987, 1990, 1992) were conducted 
under assumption closest to NPPC's Model l. Fisher has provided preliminary results • from CRiSP .0 and SLCM analysis of transportation for comparison of modeling efforts 
with a correlation analysis. Model 1 appears to overestimate years of lower flows to a 
greater extent fhan the other transport models, although all models overestimate to some 
degree. In contrast, Fisher's draft failed to detect any significant correlations between 
transport survival or TBR and flow for chinook in support of a NPPC Model 1 type 
assumption. However, alternative models represented by Fisher. All of the alternative 
transportation models, excepting Model l, appear to underestimate higher flow years. 
It appears obvious that all of the modeling efforts need to be involved in a more 
coordinated effort targeted toward more accurate modeling of transportation scenarios. 

Clarify Petrosky (1992) citation. 

The text has been adjusted accordingly. 'Ibis topic also warrants greater discussion in 
the scope of the Analytical Methods Coordination and Documentation process. 

Letur 58, ldllho Department of Ptub II1Ul Reeretltion (Yronne S. Ferrell, Diret:tor), Deeember 4, 1992 

Comment SS-1:  

Response SS-1 :  

Comment SS-2: 

Visitation decline for recreation. 

See response to Common Issue 4. Sections 4. 10 and 4. 13 of the final SEIS have been 
modified to expand and clarify the analysis of recreation and related economic impacts. 
Among other things, this material explains that the estimated 3 percent visitation 
decrease is averaged over the range of water conditions and does not hold for extreme 
low-nmoff conditions such u occurred in 1992. The text additions also discuss factors 
other than low pool levels that confound impact analysis based on the 1992 experience . 

Question whether responsibility of providing recreation is being met if reservoir is 
drawn down. 

ACOE/2-12-93/0386SA.l 

• 



• 

• 

• 

Response SS-2: 

Comment SS-3: 

Response SS-3: 

APPENDIX H 

Using the specific authorizing legislation to construct and maintain multipurpose 
resource development projects, the Corps and BOR operate these projects to balance 
operation for individual functions with operation for all functions. By providing this 
equilibrium, the agencies ensure meeting their responsibilities for maximizing sustained 
public benefits for all desirable purposes, as provided by law. With the currently 
identified alternative actions, the impacts to certain uses such as recreation are 
recognized by the agencies. However, recreational activities are not eliminated, and the 
relationship with enabling legislation continues to be clear. 

Major drawdowns are not included as an action within any of the alternatives. 
Biological drawdown test alternatives are mentioned but are being pursued through 
other studies or activities such as the Snake River Salmon Recovexy Plan. These 
proposed actions, when defined and agreed upon by the region, will req� separate 
NEPA documentation. 

Explain the potential displaced value of Alternative 4 more completely. 

See response to Common Issue 4. The text of Section 4. 13 has been changed to clarify 
the original analysis. The projected loss of $5,000 is applied to the measurement of 
incremental value changes experienced by individual recreationists, as prescribed by the 
U.S. Water Resources Council. This value measure of net economic impact, based on 
national economic development (NED) accounting procedures, is distinct from user fee 
revenues to recreation providers or revenues to local businesses from recreation-related 
expenditures. The SElS discussion of effects on local economic activity has also been 
supplemented . 

Letter S9, WIIShington DeptUtment of Trtuuportlllion, Dislriet 2 (Dolulltl S. Smn., Dislriet Administmtor), 
December 7, 1992 

Comment S9-1: 

Response S9-1: 

Drawdowns could damage highways adjacent to mid-Columbia River. Investigate to 
determine if prevention such as armoring is required. 
The drawdown action described in Appendix B was a test conducted at Lower Granite 
and Little Goose projects in March 1992. The draft SElS discussion of alternatives 
clearly indicated that no such drawdown is currently proposed as an interim measure. 
Consideration of the drawdown strategy within the region has focused entirely on the 
lower Snake River and John Day Pool; the Corps and the cooperating agencies are 
aware of no proposals to implement drawdowns on the middle Columbia River. 

Letter S10, Stme of Wyoming, Office of the Governor (Milce Sullivan, Governor), December 7, 1992 

Comment S10-1: 

Response S10-1: 

Comment S10-2: 

Response S10-2: 

Comment S10-3: 

ACOE/2-l l-93/03865A.l 

Concerned that the proposed measures would have a negative impact on utility 
ratepayers. 

The cooperating agencies will attempt to minimize the negative impacts of the actions 
taken for fisheries enhancement. However, all of the actions proposed in this SElS will 
negatively affect the availability of power and adversely affect the utility rate payers. 

The entire cost of rectifying the salmon population problem should not be placed on 
ratepayers. 

Text has been revised in Section 4.9. 

Wyoming Game and Fish Department sees no adverse effects to its fisheries. 
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Response S10-3: No response necessary. 

• Comment S10-4: Wyoming can participate in the Snake River Water Bank. 

Response S10-4: No response necessary. 

Letter Sll, State of Washington, Deptl1'tmellt of Ecology (T.L. Elwell; with Deptll'llllellts of W'rUIUfe tl1lll FisheiWs 
IIIIIJchments), December 7, 1992 

Comment Sll-1: 

Response Sll-1: 

Comment S1 1-2: 

Response Sll-2: 

Comment Sll-3: · 
Response Sll-3: 

Comment Sl l-4: 

Response Sll-4: 

Comment Sll-5: 

Response Sl l-5: 

Comment Sll-6: 

Response Sll-6: 

Comment Sll-7: 

Response Sll-7: 

Comment Sll-8: 

Response S1 1-8: 

Comment Sll-9: 

Response Sll-9: 

H-46 

Lack of a broad enough range of alternatives. 

See response to Common Issue 1. 

limit document to 1993 operations only. 

See response to Common Issue 3.  

Spill is an important means of juvenile salmonid passage. 

Spill provisions are discussed under the separate corresponding heading in Section 
2.2.4. 

Transportation measured at little Goose Dam and not at point of origin of the 
juveniles. 

Current plans are to operate collection and transportation facilities at Lower 
Monumental in 1993 unless the Corps is otherwise advised by the National Marine 
Fisheries Service. Text changes on transportation have been made, although adult 
returns have been measured to Lower Granite Dam, not little Goose, in recent years 
(early tests were to Little Goose). 

Discuss adult fallback. 

The incidence of fallback is appropriately discussed in other locations in the sms. The 
referenced discussion is merely a basic description of the adult passage system, and is 
not intended to be a thorough review of all issues relating to adult passage. 

Flow augmentation releases from Brownlee and temperature control releases from 
Dworshak and Brownlee. 

See response to ComDient S1-3. 

Update bull trout status. 

The section was updated. See response to Common Issue 6. 

Lack of reasonable range of alternatives. 

See response to Common Issue 1.  

Show modeled benefits for each parameter. 

• 

Sensitivities regarding flow-travel time, transport, and squawfish control are being • included in the final sms. In addition, three different effectiveness levels are assumed 
for many parameters. 
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Comment S1 1-10: 

Response S11-10: 

Comment S11-1 1: 

Response S11-11: 

• 
Comment S1 1-12: 

Response S11-12: 

Comment S11-13: 

Response S11-13: 

Comment S1 1-14: 

Response S11-14: 

• 
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Modeling did not accurately predict 1992 flows. 

HYSSR models different water management actions over a historical SO-year period of 
1928 through 1978. The pwpose of the modeling is to provide an estimate of the 
reservoir elevations and stream flows of different management actions over a variety of 
water conditions. Although the 1992 water year was not modeled, the low water 
conditions experienced in 1992 were within the conditions experienced between 1928 
and 1978. The modeling is not used to •preciict• flows for 1992 or any future year 
because each water year is different. 

Actions that occurred in 1992 are not accurately characterized. 

For an explanation of actions actually occuning in 1992, see SeCtion 2 of the SEIS. 

Any late summer releases from Brownlee and Dworshak reservoirs were passed through 
Lake Wallula. It may be that Lake Wallula filled at the same time as these releases 
occurred, but if so, it would have filled at this time anyway. Thus, the flows in the 
lower Columbia were still higher than they would have been otherwise. 

The planning criteria call for 100,000 acre feet of water to be released from Brownlee 
in September. This would have been done if Idaho had determined that the water was 
available. Since it was impossible to know ahead of time that the water would not be 
available and it was the intent to do this, it is correct to model it that way. If the water 
is available in 1993, it is expected that it will be released. Likewise, 3.0 MAF was 
stored for 1992, a dey year, and released for fish. Depending on runoff this may or 
may not occur in 1993, but it will be modeled the same as it was for 1992, showing up 
to 3.0 MAF being stored in dey years, and nothing being stored in the wet years when 
runoff forecasts at The Dalles exceed 90 MAF. 

Need for additional monitoring and research. 

Comment noted. 

Discuss 1991 and 1992 flow years status of Snake River salmon stocks: 

The SEIS addresses the effects of proposed action in the future on juvenile survival and 
adult returns. This document is not intended to assess the direct effect on stocks from 
the last 2 years' flows and operations. The input to the models included records of 
water-year flows. Flows of the type occurring in 1991 and 1992 are included in the 
water-year record and are represented in the analysis in the proportion they would be 
expected to occur. The models' input parameters used recent fish numbers as 
representative of current and future situations. While the inclusion of estimated returns 
from the low flow years of 1991 and 1992 would initially decrease the analysis starting 
point, it would not change the trend line directions or slopes and would not substantially 
change the conclusions about effects of future actions. 

Consider more aggressive augmentation measures in brood year classes. 

More long-term, but concurrent planning analysis processes such as the System 
Operation Review, the System Configuration Study, and the NMFS Recovery Plan must 
be relied upon to expand the analysis capability and scope of the 1993 final SEIS. 
Augmentation is likely to be only a part of the composite alternatives in these processes 
because of its limitations involving storage and the capability to pass large volumes of 
water. 

H-47 



APPENDIX H 

Comment Sl l-15: 

Response Sll-15: 

Comment Sll-16: 

Response Sll-16: 

Comment Sl l-17: 

Response Sll-17: 

Comment Sl l-18: 

Response Sll-18: 

Comment Sll-19: 

Response Sll-19: 

- ---------------------------------------------

Support for Alternative 4 as preferred. 

No response necessary. 

Explore alternatives that provide greater flow augmentation. 

See response to Common Issue 1.  

Make more conservative estimates for flow and travel time. 

Tune frames for implementation reflect the fact that population and ecological response 
typically occur and manifest along a lengthy schedule. With this in mind, the draft 
SEIS analysis attributed more weight to low levels, or modest levels at best, while 
comparing the assumptions and sensitivity analysis of the two modeling efforts used. 
The analysis of the parameters set for the final SEIS nms are reviewed with the same 
considerations as to the reliability of the ranges used for the sensitivity risk analysis 
procedure. 

See response to Comment Sll-9. 

Validate critical model assumptions. 

See reSponse to Comment S7-10. Monitoring for effects and adequacy of any 
predictions should be emphasized through coordinated effort of the managing agencies 
so that a tracking procedure can be used to update the modeling efforts. 

Evaluate possibility of loss of sballow water rearing habitats. 

The potential loss of sballow water habitat was addressed under •Other Effects on 
Juvenile Salmonids. • The amount of lost productivity cannot be quantified because the 
overall effect of this habitat on fall chinook productivity is not known. However, the 
quantity of lost habitat compared to available habitat is anticipated to be small. Overall 
effects of this loss are not known. 

• 

• 

Ll!tter Sl2, Idaho SIIIU Historictd Society, (Kmneth SwtiRSOll, SIDle Historic Praentdion Ojjieer) 

Comment S12-1: 

Response S12-1: 

Comment S12-2: 

Response S12-2: 

Alternative 4 will adversely affect historic properties. 

No response necessary. 

Identify historic properties on reservoirs in Idaho. 

As funding and conditions allow, identification and assessment of historical properties 
will continue at Dworshak and Brownlee reservoirs. Information generated from these 
investigations will be used to help develop appropriate mitigation response. 
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Regional 

Letter Rl, Upper Columbill United Tribes Fisheries Re� Center (Allen T. Sehok), October 24, 1992 

Comment R1-1: 

Response R1-1: 

Comment R1-2: 

Response R1-2: 

Comment Rl-3: 

Response R1-3: 

Comment Rl-4: 

Response R1-4: 

Impacts to resident fish at Grand Coulee. 

The comment reiterates text. No change is required or requested. 

Revise draft SEIS to lessen the impact at Grand Coulee. 

See response to Common Issue 2. 

Defer any action until a thorough analysis is completed through System Operation 
Review. 

The cooperating agencies are responsible under ESA to avoid actions that would 
jeopardize the continued existence of a listed species and are evaluating measures in this 
SEIS to meet this responsibility. 

Revise draft SEIS to describe mitigation of impact of fish stocks, and business and 
community economic losses. 

Although no mitigation plan is provided in this interim document, BPA monitoring 
plans are expected to provide information to be used to better define and quantify the 
impacts on resident fish; the resulting impacts on recreation will be quantified in the 
System Operation Review analysis due to be distributed to the public late this year . 
Mitigation features are also examined in this review. 

Letter R-2, The Conjetlertlted Solish and Kootenai Tribes of the Flllthetul Nation (MiduJel T. Ptlblo, Cludntum of 
Tribal Council), November 5, 1992 

Comment R2-1: Pleased that SEIS includes Libby and Hungry Horse. 

Response R2-1: No response necessaey. 

Letter RJ, The Confetlertlted Solish and Kootenai Tribes of the Flllthetul Nation (MiduJel T. Pablo, Cludntum), 
December 7, 1992 

Comment R3-1: 

Response R3-1: 

Comment R3-2: 

Response R3-2: 

Petition with U.S. Fish and Wildlife Service listing the bull trout under the ESA. 

See response to Common Issue 6. 

Drawdowns will expose cultural resources at Libby and Hungry Horse reservoirs. 

To meet its cultural resources responsibilities under NHPA and ARPA, the Corps is 
developing monitoring and mitigation plans to address cultural resource impacts caused 
by changed river operations. The Corps will consult with all appropriate parties, 
including the tribes, in developing its mitigative measures. Cultural resources are not 
treaty-protection items. 

Letter R4, Colville Conjetlertlted Tribes (Patti SUJne, Acting Director), December 1, 1992 

Comment R4-1: Detail flood control shift from Dworsbak and Brownlee with Alternative 4. 

ACOE/2-11-93/03865A.l 
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Response R4-1: 

Comment R4-2: 

Response R4-2: 

Comment R4-3: 

Response R4-3: 

Comment R4-4: 

Response R4-4: 

Comment R4-S: 

Response R4-S: 

Comment R4-6: 

Response R4-6: 

See response to Comment SS-6. Discussion of the flood control shift in Section 3 of 
the text has been expanded. 

Confirm source for No Action Alternative for the 50-year period, end of month 
elevations. 

The end-of-month elevations for Alternative 1 are taken directly from the HYSSR 
elevation outputs for this case, the No Action Alternative. As described in Section 3.2, 
the hydroregulation results for tbis alternative represent the simulated operation of the 
system over the SO years of water record using the system operating rules in place from 
about 1985 through 1990 (prior to flow measures in response to ESA listings) and 1991 
to 1992 power loads. 

Delayed/decreased zooplankton availability in modified 1992 operations. 

Effects of actions on zooplankton were addressed in several places in the draft SEIS. 
No text change is necessary. 

Cumulative effects in Lake RoosevelL 

This is generally consistent with the material in Section 4.3. 

Lacking mitigation for effects to resident fish. 

• 

Mitigation for lost resident fishecy values has not been addressed in the SEIS. Water 
resources projects were authorized for multiple use and are being operated within 
legislative authority. Operational modifications which affect resident fish will be • considered for mitigation in future years when a permanent plan of operation has been 
developed which cteates significant deviations to the authorized operation. In the long 
term, resident fish impacts might be mitigated by resident fish batchety restocking 
programs. 

Forecasting is unreliable with current technology. 

Alternative 4 provides for storage of additional water in Dworshak, allowing a flood 
control storage space shift to Grand Coulee Reservoir when forecasted April-to-July 
inflow to Dworshak is less than 3 MAF. Variability in forecasting is recognized and 
considered in any selected modifications to operational strategies. 

Letter RS, Nez Perce TriJHzl &ecutire Comnaitue (Samuel N. Penney, Cludrnum), December 2, 1992 

Comment RS-1: 

Response RS-1: 

Comment RS-2: 

Response RS-2: 

H-50 

Tribe retains treaty rights in large portion of affected areas, exercises control, and 
provides input into projects that affect tribal resources. 

Treaty rights, trust responsibilities, and related topics are being addressed in full in the 
SOR. 

1989 monitoring program is incomplete. 

In 1989, the Center for Northwest Anthropology, Washington State University 
undertook a cultural resources survey within the Dworshak Reservoir drawdown zone. 
Approximately two-thirds of the drawdown zone was surveyed during this time. Since • then, insufficient drawdowns and/or lack of funding have prevented the remaining 
portion of the reservoir from being surveyed. If reservoir conditions are favorable and 
funding is available, this work will be completed in 1993. 
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Comment RS-3: 

Response RS-3: 

Comment RS-4: 

Response RS-4: 

Comment RS-5: 

Response RS-5: 

APPENDIX H 

Final SEIS should assess effects of continued destruction of cultural deposits. 

The Waterways Experiment Station, a Corps of Engineers research laboratory, is 
developing both cultural resources monitoring and protection/preservation plans to be 
used at Dworshak. It is anticipated these plans will be completed by the end of 1993. 

Please consult tribe before any more surveys are done. 

The Nez Perce Tribe has been and will continue to be notified of and provided the 
opportunity to comment on cultural resources undertakings. During the 1989 cultural 
resources survey of the Dworshak Reservoir drawdown zone, two members of the Nez 
Perce Tribe, including the Tribe's cultural coordinator, were part of the survey crew. 

Address issues of management of cultural resources. 

See response to Comment RS-3. 

Leiter R6, Columbia Rirer lnter-1'ribtd Fish Co111111ission (Ted Strong, Ezeeutire Diret:tor), Deeember 7, 1992 

Comment R6-1: 

Response R6-1 :  

Comment R6-2: 

Response R6-2: 

Comment R6-3: 

Response R6-3: 

Comment R6-4: 

Response R6-4: 

Comment R6-5: 

Response R6-5: 

Comment R6-6: 

ACOE/2-l l-93/03865A.l 

Corps' obligation to protect and maintain the tribes treaty fishing rights. 

See response to Comment F7-1. 

Proposed actions are not favorable to rebuilding salmon runs. 

Although the proposed flow improvement measures may be beneficial, they are not 
sufficient in themselves to achieve recovery of the endangered and threatened salmon 
stocks. The many factors that have led to the decline of the salmon will all require 
improvements or modification if the region desires to save the Snake River salmon. 
These factors include river flow, improvement to harvest, lost and damaged habitat, 
water quality, and water conservation measures. 

The SEIS scope is limited to those areas within the control of the Corps, BoR, and 
BPA. The scope includes water control measures at federal dam projects and other 
project specific improvements to help juvenile and adult salmon passage through those 
projects. The NMFS Salmon Recovery Plan and the NPPC Fish and Wildlife 
Amendments will better reflect the full range of actions required to rebuild the salmon 
runs. 

Federal agencies must work. with tribes to reach solutions within the boundaries of 
treaty rights. 

See response to Comment F7-1. 

Address impacts to cultural resources during drawdown. 

See response to Comment R3-2. 

Need for additional alternatives to reverse the population decline. 

See responses to Common Issues 1 and 2, and Comments S7-10, S7-15, and S7-24. 
The final SEIS analysis incorporates revised parameter sets and adjusted ranges with 
which to compare outputs for all three modeling efforts. 

Discrepancy between BPA and other model results. 
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Response R6-6: 

Comment R6-7: 

Response R6-7: 

Comment R6-8: 

Response R6-8: 

Comment R6-9: 

Response R6-9: 

H-52 

See response to Common Issue 9. 

A more robust analysis of alternatives. 

The BPA and NPPC analyses for spring chinook assume increased survival occurs with 
increased flow and reduced water particle travel time in the Snake and Columbia rivers. 
The SEIS evaluates the effect of the five alternatives on survival based on models that 
used flow and survival relationships developed from the Snake River. The cooperating 
agencies consider this analysis suitably robust. The State and Tribal agency model 
analysis (FLUSH and ELCM) was also presented, which we believe satisfies your 
request for a more robust analysis of the flow alternatives. 

Lack of reasonable range of alternatives. 

See response to Common Issue 1. 

Include an alternative with substantially increased water availability from the upper 
Snake River. 

• 

There is uncontracted space in BoR reservoirs. Most of it, however, has been 
dedicated to other uses through various actions. Additionally, much of the uncontracted 
space is in reservoirs with poor yield, or has a later priority of fill. It is important to 
remember that space not contracted is often formally designated to another purpose, 
such as instream flow enhancement or ma;ntenance of reservoir pool levels. At this 
time, 95,000 acre-feet of space in Deadwood and Cascade reservoirs has been 
designated for use in flows for salmon. A decision process is currently underway 
which includes permanent designation of the 95,000 af for use to protect endangered • species, bald eagles, and the listed salmon stocks. A sumnwy of uncontracted 
reservoir space is as follows: 

• 
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Comment R6-10: 

Response R6-10: 

• 
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Uncontracted 
Space 

Reservoir (Acte-feet) Disposition 

Anderson Ranch 4,200 Joint use power and M&I. 

Cascade 389,500 300,000 of (including 50,000 af inactive pool) 
has been formally designated as minimum pool 
to protect water quality and endangered bald 
eagle population, in accordance with biological 
opinion of Fish and Wildlife Service. 69,500 af 
is temporarily being reserved for anadromous 
fish. The 19,000 af is reserved for, but 
currently withheld from, contracting for 
irrigation, municipal, and industrial uses. 

Deadwood 105,400 80,000 af is designated for protection of 
reservoir fishety (50,000 af) and local instream 
flows (30,000 af) for winter release which may 
be storable in Brownlee for later release for 
salmon. Some 25,400 af is temporarily reserved 
for anadromous fish. 

Lucky Peak 116,250 All of this space has been formally designated 
for maintenance of instream flow during the 
winter. 

Palisades 19,480 This space has been reserved through the 
Congressionally approved settlement of the 
Shoshone-Bannock Indian Water Rights claims 
to mitigate losses to non-Indian irrigations from 
exercise of Tribal rights. A contract is under 
negotiation to complete this provision of the 
settlement. 

Ririe 80,500 The active capacity of 80,500 af has been 
reserved through the Congressionally approved 
settlement of the Shoshone-Bannock Indian 
Water Rights claims to mitigate losses to non-
Indian irrigators from exercise of Tribal rights. 
A contract is under negotiation to complete this 
provision of the Sho-Ban settlement. 

Water purchase or lease and water conservation. 

As discussed in the above comment, much of the "uncontracted • space has been 
formally reserved, through formal agency action, compliance with the Endangered 
Species Act, or Congressionally approved Indian water rights settlements. Some 
95,000 acre-feet of space in Deadwood and Cascade reservoirs has been temporarily 
designated for Salmon recovery. 

Water bank purchases have been pursued in past years as a means of providing 
additional flows for salmon, and will be considered in the future. It is important to 
note that the availability of water from this source is highly dependent on the water 
year. Recent extremely dry years have dramatically reduced the amount of water in the 
water bank for any purpose. 

H-53 



APPENDIX H 

Comment R6-11: 

Response R6-11:  

�t R6-12: 

Response R6-12: 

�t R6-13: 

Response R6-13: 

�t R6-14: 

Response R6-14: 

Purchase of water rights is being pursued, and involves addressing many institutional 

• constraints. Consequently, it will not likely produce significant quantities of water in 
the near future. 

Reclamation is taking the lead in designing and implementing water conservation 
demonstration projects in the Pacific Northwest. These projects will provide examples 
of efficiency measures that can improve tributary and mainstem flow conditions for 
salmon. The tributary conservation projects are part of the cooperative model 
watershed enhancement programs now being implemented throughout the region. 

To assist in accelerating water efficiency programs, we have established a water 
conservation center in Reclamation's Regional Office. This staff provides technical 
assistance to irrigation districts in their conservation programs. We are also working 
with State water regulation agencies to strengthen local water measurement and 
management programs. 

Modified flood control and power operations. 

Comment noted. 

Slid.blg scale scenario of volumes from 1993 through 1998. 

No response necessary. 

Consider a drawdown strategy for implementation in 1993. 

See Response to Common Issue 11 .  

Appendix E summarizes recommendations for project operation conditions for 1993. 

Improved passage operations for salmon at the Corps dams are not specifically 
identified as portions of each alternative. However, it is acknowledged in Section 3.2. 1 
of the SEIS that passage improvements at the projects are represented in the 1993 Fish 
Passage Plan that also reflects some general guidelines based on the Endangered Species 
Act Section 7 consultation with NMFS. The Fish Passage Plan is prepared by the 
Corps under a separate planning process already in place, coordinated each year with 
BPA, fishery agencies, and Native American tribes through the Columbia Basin Fish 
and Wlldlife Authority. 

The improvements to the system facilities and operations are already programmed and 
will be implemented regardless of whether any interim flow improvement measures 
identified in the SEIS are adopted. 

• 

Letter R7, Northwest Power Pltmning Council (Ted Bolliger, Vice Chairnum), December 10, 1992 

Comment R7-1: 

Response R7-1: 

Comment R7-2: 

Response R7-2: 

Present power costs using high and low water conditions. 

Text has been modified in Section 4.9. 

Compare alternatives in light of biological and environmental uncertainties. 

This comment more accurately portrays the scope of the SEIS, not the more fully 
coordinated model comparison process. Revisions for the final SEIS respond to this 
comment. 
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• Comment R7-3: 

Response R7-3: 

Comment R7-4: 

Response R7-4: 

Comment R7-S: 

Response R7-S: 

Comment R7-6: 

Response R7-6: 

• Comment R7-7: 

Response R7-7: 

Comment R7-8: 

Response R7-8: 

Comment R7-9: 

Response R7-9: 

Comment R7-10: 

Response R7-10: 

Comment R7-l l :  

Response R7-l l :  

Comment R7-12: 

• Response R7-12: 

Comment R7-13: 

ACOE/2-1 1-93/03865A.l 
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Use ecosystem approach for 1993 operations. 

SEIS discussions comparing and evaluating the alternatives have been supplemented to 
clarify the potential tradeoffs between anadromous fish and resident fish, wildlife, and 
related resources. 

Brownlee has limited ability to shape spring water. 

The text has been modified in several locations to attempt to clarify assumed aspects of 
the Brownlee operation. The 2,069-foot elevation constraint was taken into account in 
the SEIS analyses for recreation and other resources. 

Concern for limiting Dworsbak releases if Lower Granite flows above 100 kcfs. 

The proposed operation of Dworsbak for water years above 16 MAP uses the two 
criteria of 100,000 cfs at Lower Granite and a 70-percent refill probability of 
Dworsbak. These criteria are intended to 1) ensure 900 KAF in moderate nmoff years, 
2) improve the refill probability of Dworshak in high runoff years when flows at Lower 
Granite are at least 100,000 cfs, and 3) provide more flow augmentation in extreme 
nmoff years when flows at Lower Granite are at least 100,000 cfs and refill probability 
of Dworshak is greater than 70 percent. 

Caution against relying too much on small differences in models. 

See response to Comment R7-2. 

Include recent flows or a worst-case scenario of potential biological impacts. 

Text has been added addressing the low flow or worst case scenarios by more 
structured review of the output files for the SO year passage survival and adult 
recruitment estimates, and incorporating previous passage modeling analysis that are 
similar in parameter estimates and scope (SOR passage model runs and more recent 
CRiSP . 1  nm paralleling the draft SEIS). 

Add that Libby and Hungey Horse operation •fixed• in this alternative. 

The text has been modified as suggested. 

Change wording. 

This change was made to the text. 

Misleading sentence. 

The statement has been clarified. 

Revise sentence. 

The statement has been clarified. 

Include worst-case scenario for power cost. 

Range of power costs are included in Section 4.9. 

Correct flow with 6.45-MAF release. 

H-55 



----------

APPENDIX H 

Response R7-13: 

Comment R7-14: 

Response R7-14: 

Comment R7-15: 

Response R7-15: 

Comment R7-16: 

Response R7-16: 

Comment R7-17: 

Response R7-17: 

Comment R7-18: 

Response R7-18: 

Comment R7-19: 

Response R7-19: 

Comment R7-20: 

Response R7-20: 

Comment R7-21: 

Response R7-21 :  

Comment R7-22: 

Response R7-22: 

Comment R7-23: 

Response R7-23: 

Comment R7-24: 

Response R7-24: 

Comment R7-2S: 

The text has been modified. 

Note 90 KAF uncontracted storage not yet released. 

This information has been included in the text. 

Temperature control plan differs from actions of Idaho Power Company. 

The text has been revised. 

Note IPC's pre-1992 flow augmentation at Brownlee. 

The discussion of the no action alternative has been revised as noted. For the 
remainder of this comment, see response to Comment R7-4. 

Note Dworshak 900 KAF in addition to minimum outflow. 

The text has been revised as suggested. 

Clarify 270 KAF release. 

Summer flows are provided under all water conditions. 

Have minimum flow constraints at Dworshak been considered? 

• 

The only local flow constraints considered from October 1 through November 15 that 
limit Dworshak releases were those that limit the 7 -day average release to not exceed • inflow by more than 1 ,300 cfs, except during freshets or emergency power operations. 
These would tend to provide an upper limit on releases rather than minimum, and were 
considered in the analysis. 

State Brownlee shaping of 190 KAF in spring. 

Text has been revised. 

State whether analysis was refill or continuous study. 

The analysis was performed as a continuous study in which reservoirs start each year at 
the elevation where they ended the previouS year. Text has been added. 

Revise paragraph on monthly average versus daily flows. 

The comment correctly assumes the point of the example. The text has been clarified. 

Revise sentence on 137 KAF from Brownlee and 270 KAF from Dworshak. 

The text has been modified. 

Clarify sentence on system operation modeling. 

A release of 200 KAF from Dworshak above a base discharge of 1 ,200 cfs was 
modeled. 

Include impacts to entire Snake River Basin. 

ACOE/2-1 1-93/03865A.l 
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• Response R7-25: 

Comment R7-26: 

Response R7-26: 

Comment R7-27: 

Response R7-27: 

Comment R7-28: 

Response R7-28: 

Comment R7-29: 

Response R7-29: 

Comment R7-30: • Response R7-30: 

Comment R7-31: 

Response R7-31 :  

• 
Comment R7-32: 

ACOE/2-l l-93/03865A.l 
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BoR committed last year to comply with upper Snake River augmentation features in 
the Council's program. Most of the flows, however, are dependent upon availability of 
water in Idaho Water Banks. The NEPA compliance for this commitment has been 
provided previously and is not a feature of this document. Only the downstream 
impacts of shaping this water are covered in this document. 

Indicate source of 135 KAF of Brownlee water. 

The error has been corrected. 

Include 1 ,285-foot minimum limit at Grand Coulee during summer months. 

The limit of 1,285-foot minimum elevation for Grand Coulee was active in all 
alternatives. · 

Consider daily fluctuations at libby. 

Modeling for the SEIS was done on a monthly (semi-monthly in April and August) 
basis and no analysis was done of daily fluctuations. Modeling of daily fluctuation is 
not possible using HYSSR. 

Clarify or resolve discrepancies in Table 3.5-8 for libby and Hungry Horse. 

Incorrect entries for Alternative 1 in the original table have been revised. 

Include 55-percent harvest rate in analyses. 

The harvest rates are estimates generated from the ODF&W Pacific Salmon· 
Commission Chinook Model assuming that fall chinook harvest followed the NPPC 
Phase ll Amendments, not duplicate the actual rate. For the 1992 to 1995 time frame, 
this resulted in an estimated harvest rate of 59 percent. In lieu of duplicating the NPPC 
proposal, it may be more productive to perform a sensitivity analysis incorporating a 
structured range (10 percent increments) to more accurately assess the incremental 
effects of the values on the adult recruitment estimates. The return to 1991 harvest 
levels in 1996 apparently reflects the assumption that typically a minimum 5-year 
relaxation in harvest pressure is enough to indicate a response to an entire brood year 
cohort. In the present case, with a high probability that ESA-listed stocks would be 
incidentally harvested along with expanded numbers of hatchery-produced fish, a return 
to 1991 harvest rates within 5 years would seem not only optimistic, but premature. 

The SEIS modeling objective is to assess the effect of flow measures on wild salmonid 
stocks as a supplement to the more detailed OAIEIS, not to develop a long-term 
recovery or rebuilding schedule. The more detailed evaluations of the effects of 
nonflow measures, such as harvest, are beyond the scope and schedule of this SEIS. 

Include cost of capacity losses as a range. 

The value for the capacity losses was calculated using what was considered to be a 
reasonable set of assumptions, given the lack of ways to precisely determine the amount 
of surplus capacity in the PNW and how much it is worth. The assumptions were 
purposely not designed to determine the maximum cost, but rather a reasonable value. 
If a range were to be added to these values, it probably should be a range which had 
the $11 million value as its midpoint, not as the high end. 

Clarify presentation of nonfirm energy loss at lower Snake River operations. 
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Response R7-32: 

Comment R7-33: 

Response R7-33: 

Comment R7-34: 

Response R7-34: 

MW estimates of the nonfirm losses and gains due to the Columbia River additional 3 • 
MAF operation are not included in the nonfirm energy numbers shown in the power 
section. This is because in the Columbia River additional 3 MAF operation the impacts 
only occur in some years and vary greatly for different years. Moreover, there is 
considerable shifting of nonfirm energy from one season to another. A spreadsheet 
analysis was used to work up the financial impacts of an •average year" taking these 
factors into account. The costs for this operation are included. 

Note nonapproval of firm planning approach of Columbia River actions. 

The Council did not specify clearly how this was to be implemented, but did state that 
if there were even one failure to meet the requirement, it would be necessaty to acquire 
firm resources to be able to provide the water in the future. Many utilities have 
interpreted this to be a firm requirement. In addition, the Council did not approve a 
firm planning approach only in the sense that they did not address the recommended 
actions. 

Spreadsheet model to determine costs is not specific enough. 

These prices are intended to be reasonable and to provide a basis for comparison among 
alternatives. A complete economic analysis would have to include the economic 
impacts in Canada, the PNW, and California. It is not clear what the effect of the 
economics of this shift would be on California, which is a large user of PNW nonfirm 
energy. 

ACOE/2-1 1-93/03865A.l 

• 

• 



• 

• 

• 

APPENDIX H 

Lettu U, Board of Commissioners, CletuwllleT County, ldsho (Do1Uild PonoZZJJ, Chairnum), No�ember 30, 1992 

Comment L1-1: 

Response L1-1 : 

Comment L1-2: 

Response L1-2: 

Comment L1-3: 

Response L1-3: 

· Comment L1-4: 

Response L1-4: 

ACOE/2-11-93/03865A.l 

Fish migration, not even survival, is now to _take precedence over all other uses of the 
dams. 

The cooperating agencies have legal obligations under the Endangered Species Act to 
avoid jeopardy to the listed salmon stocks. A successful solution will require 
improvement to survival by not just hydroelectric operations, but also all actions 
affecting all types of the listed species' life-cycles. 

No bioiogical evidence to support benefit to fish from changing flow. 

See response to Common Issue 5. 

Oppose this experiment; use Dworshak as it was intended. 

Your opposition to the proposed action is noted. The action alternatives addressed by 
the SEIS are within the legal authorities for the respective projects and the general 
authorities under the Endangered Species Act and the Northwest Power Act. 

Board opposes further drawdowns of Dworshak; no biological evidence that this will 
help fish; imposes undue economic burden on area residents. 

No response necessary. 
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Association or Organization 

Letler Al, Wildlife Forerer, lne. (0Jde V. Brummell), November 5, 1992 

Comment Al-l: 

Response Al-l: 

Comment Al-2: 

Response Al-2: 

Comment Al-3: 

Response Al-3: 

Comment Al-4: 

Response Al-4: 

Comment Al-5: 

Response Al-5: 

Control flow at dams. 

No response necessary. 

Transporting fly more effective, less costly. 

See response to Common Issue 2. 

Use volunteers for salmon habitat rehabilitation. 

Corps operational programs do not include stream habitat rehabilitation or hatchexy 
release projects. See also response to Common Issue 2. 

Capital loss of water lowering. 

No response necessary. 

Control harvest and eliminate gillnetting. 

See response to Common Issue 2. The NPPC Phase Two!I'bree amendments address 
the buy-back of commercial fishing permits. 

Letler A2, Northwell lrrigation Utilitks (DartyU Olsen), November 10, 1992 

Comment A2-l: 

Response A2-l: 

Comment A2-2: 

Response A2-2: 

Comment A2-3: 

Response A2-3: 

Support Alternative 4 as the preferred action alternative. 

No response necessary. 

Need to include data from two reports into SEIS: (1) Pn'-Tagged Spring Response and 
Summer Chinook Salmon Detection Ri:ztes Compared with Snake River Flow at Lower 
Granite Dam. and (2) Yearling Chinook Salmon Travel Tune and Flow Regime 
Relationships in the John Day Pool. 1989 and 1990. 

The cooperating agencies have noted this omission previously at the draft SEIS public 
meetings in November 1992. These reports have been incorporated in the final SEIS. 
The University of Washington developers of the CRiSP.l versions are reviewing such 
recent data sets for the introduction of alternative flow-travel time assumptions. 

Support for use of life-cycle models. 

This SEIS addresses interim flow measures and is not designed as a comprehensive set 
of recovexy measures. The cooperating agencies will continue to coordinate with other 
agencies that are responsible for ESA documentation submittals for hatcheries, habitat, 
and harvest. The umbrella process for overall model comparison is one active vector 
for this coordination. The NMFS ESA program has the responsibility for the 
comprehensive analysis in which the confluence of the major contributing variables on 
stock recovery can be partitioned. Cost-effectiveness criteria based on current 
conditions contrived through human intervention are not totally justified within the ESA 
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Comment A2-4: 

Response A2-4: 

APPENDIX H 

process. The ESA requirements are based upon the best scientific knowledge and 
ecological needs of the listed stock. 

Convene a cost-effectiveness analysis work group for the SEIS. 

See response to Comment A2-3. The objective of this SEIS is to evaluate flow 
measures until the time the SOR, SCS, and/or the Recovery Plan can be completed. 
The validity of how cost-effectiveness or, for that matter, incremental analysis criteria 
influence the decisions for ESA-listed wild salmonid stock recovery and rebuilding is a 
topic for discussion. The cooperating agencies are working with interested parties in 
the workgroups of SOR, and the suggested procedures are being considered for 
evaluation of alternatives. 

Letter A3, Flllthetul Wildlife, Inc. (Betbert Johnson), NoYember 11, 1992 

Comment A3-1: 

Response A3-1: 

Comment A3-2: 

Response A3-2: 

Comment A3-3: 

Response A3-3: 

Comment A3-4: 

Response A3-4: 

1992 should not be used as "normal" reference base for Hungty Horse and libby. 

See response to Common Issue 10. Please note that Alternative 1 ,  the base case used 
as a point of departure for analysis, reflects system operations prior to the ESA listings 
and not the 1992 operations. 

· Adverse impacts to resident fish. 

See response to Common Issue 10. 

listing white sturgeon and bull trout under ESA. 

See response to Common Issue 6. 

Impacts of pools not reaching full pool elevation. 

We respectfully disagree. Refill probabilities under the various alternatives are 
indicated in Section 3 .5 of the SEIS. The impact analyses for recreation (Section 4. 10), 
resident fish ( 4.3), and other resources account for the impacts of operational changes, 
consistent with thC degree of change projected and within the limits of available 
information. 

Letter A4, Harney Electric Coopertltive, Inc. (Jat:k HetUton), NoYember 12, 1992 

Comment A4-1: 

Response A4-1: 

Comment A4-2: 

Response A4-2: 

ACOE/2-12-93/03865A.2 

Opposition to flow augmentation and drawdowns, question benefits. 

See response to Common Issue 5. Some studies indicate that there is no flow travel 
time relationship for smolts. Others (e.g. , Sims and Ossiander, 1981;  Berggren and 
Filardo, 1991), however, indicate there is a weak relationship at lower flow levels. 
The cooperating agencies agree there is uncertainty in any conclusions about flow, 
travel time, and survival. In spite of this uncertainty, the cooperating agencies believe 
ignoring the possibility that some increased flow will enhance migration rate and 
survival is not prudent and eliminates one of the few available options to improve 
downstream fish survival of the threatened stocks. 

Support for cost effectiveness. 

The cost-effectiveness analysis is presented in Section 5.2 of the SEIS. 
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Letter AS, We.stma Mollllllul Electric Generating tuU1 Trrmsmislion Coopmllire, Inc. (ROJIIIld Wilkerson), 

• Norember 12, 1992 

Comment A5-1:  

Response A5-1: 

Comment A5-2: 

Response A5-2: 

Comment A5-3: 

Response A5-3: 

Comment A5-4: 

Response A5-4: 

Comment A5-5: 

Response A5-S: 

Comment A5-6: 

Response A5-6: 

Comment A5-7: 

Response A5-7: 

Comment A5-8: 

Response A5-8: 

Comment A5-9: 

Need for validation of survival in relation to travel time and water velocity, and support 
of cost effectiveness. 

See responses to Common Issues S and 8. 

Did BPA ratepayers pay for 190,000 acre-feet from upper Snake? 

The NPPC Phase Three amendments request the BoR and the State of Idaho to obtain 
90 KAF of this figure, with no specification of funding source. The BoR, Idaho, 
Oregon, BPA, and unspecified other parties are requested to provide the remaining 100 
KAF, with half of that amount to be secured by the BoR and half through BPA 
financial incentives. 

Possible future operational changes for Hungey Horse and libby. 

The possibility for such changes is recognized in the discussions of biological rule 
curves in the resident fish sections of the SElS. 

Inclusion of all predator impacts. 

Indirectly, both SPM and CRiSP recognize flow effects on predation. As flow 
increases, the per mile reservoir survival value increases, which is primarily a function 
of decreased predation. 

The predator control program is based primarily on studies done in John Day Pool. 
These studies found that squawfish were the major predators on juvenile salmonids in 
the system. While other fish species were found to consume salmonids, the relative 
percent of salmonid loss to these species was small. Mammal consumption of adult fish 
at the mouth of the Columbia River might be a concern, but the actual effect is 
unknown at this time. The abundance of shad in the system is primarily a concern in 
ladders, because it may possibly disrupt adult migration. The NPPC plans to study 
some of these effects from shad in the future, but currently the level of effect on 
salmon stocks is unknown. 

Benefits of the Water Budget. 

The flow improvements effects of Water Budget (600 KAF in Dworshak and 3.45 MAF 
in the Columbia) is being evaluated under SOR. 

Listing white sturgeon or bull trout under ESA. 

See response to Common Issue 6. 

Did BPA rent water; concern because increased flows helping salmon is a presumption. 

BoR rented 90 KAF of uncontracted space in Cascade and Deadwood. 

Support for established harvest levels vs. harvest rates. 

Please see response to Common Issue S. 

Support including harvest information in Chapter 4. 
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Response AS-9: 

Comment AS-10: 

Response AS-10: 

APPENDIX H 

See responses to Common Issues 2 and 9. This material is most appropriate in 
Appendix A. 

Deeper drafting of Hungry Horse reservoir. 

No response necessary. 

Letter A6, Stllnley-Sawtooth Chamber of Commerce (Tom Stulllt), Nonmber 16, 1993 

Comment A6-1: 

Response A6-1: 

Comment A6-2: 

Response A6-2: 

Comment A6-3: 

Response A6-3: 

Comment A6-4: 

Response A6-4: 

Comment A6-S: 

ACOE/2-12-93/03865A.2 

Inadequate range of alternatives. 

See response to Common Issue 1. 

Need for changes in hydrosystem operations. 

The general need for changes in previous operations is acknowledged in the SEIS. The 
degree of change is not yet known, and the need for warder of magnitude improvements 
in the hydrosystem• has certainly not been demonstrated. The life-cycle model results 
presented in the SEIS, which show increasing stock trends for various combinations of 
interim actions, are not consistent with the last statement in this comment. 

1992 operation disastrous for salmon. 

The flow data presented in SEIS Table 3.5-2 appear to have been misinterpreted. 
These are not flow histories, predictions of flows expected for 1992, or flow targets for 
the respective periods. Rather, these are the median flows for the respective 
alternatives simulated over the SO years of water record according to the specifications 
for each alternative. While the alternatives were not designed to meet specific flow 
targets, please note that in all cases the median flows in the spring migration period 
approach or exceed 8S kcfs; this is the flow objective identified in the NPPC's Strategy 
for Salmon adopted in 1992. 

1992 •no jeopardy• judgment in error. 

Water flows analysis are achieved using hydroregulation models which utilize SO water 
years representing high and low water years. These models allow us to plan for 
variations in individual water years. 

Section V .D. ,  page 49, NMFS Bi.ological Opinion (BO) of the 1992 operation of the 
Federal Columbia River Power System, does not identity expected impacts to juvenile 
Snake River salmon resulting from low Snake River flows anticipated during the spring 
and summer migration periods in 1992. Additionally, the BO explains that constraints 
are expected to contribute to the mortality of Snake river salmon. However, NMFS 
concluded that overall reduction in mortality represents progress towards reversing the 
decline of listed salmon. 

Additionally, it should be noted that the proposed flow improvements alone are not 
sufficient in themselves to_ achieve recovecy of the listed salmon stocks. The many 
factors that have led to the decline of the salmon will all require improvement if the 
region desires to save the Snake River salmon. These factors including dam operations, 
river flow, harvest, habitat, water quality, and water conservation must all be 
addressed . 

SEIS options lethal for salmon, not sufficient to reverse decline. 
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Response A6-5: 

Comment A6-6: 

Response A6-6: 

The SEIS preferred alternative provides modification to the 1992 actions by allowing 
flexibility for release of water from Dworsbak in late summer and allowing for 
additional storage of water in Dworshak and Brownlee for flow improvement. 
Additionally, the SEIS identifies many measures that are underway in the region that 
will improve survival of the salmon in 1993 and future years. These activities are 
identified in Section 1.5 and Appendix C of the SEIS. 

Real actions for future years not addressed in SEIS. 

See response to Comment R6-13. Studies requested by the NPPC are ongoing. Until 
the Biological Plan is complete, a decision cannot be made on the prudency of reservoir 
drawdown below minimum operating pool on the lower Snake River. In addition, the 
Recovery Plan has not been completed. Decisions to begin plans for implementation of 
reservoir drawdown will be based on these efforts, and therefore will require separate 
NEP A coverage. 

• 

Letter A7, AgriNorthwest (R. 7"ho1tuu Maebzy), NoNIIIber 17, 1992 

Comment A7-1:  

Response A 7-1: 

Comment A7-2: 

Response A7-2: 

Comment A7-3: 

Response A 7-3: 

Comment A7-4: 

Response A 7-4: 

Include cost-effectiveness analyses in determining impacts. 

See response to Comment A4-2. 

Support for Alternative 4 as the preferred alternative, but smolt benefits must be 
analyzed independently. 

The level of precision inherent in the models and the degree of change achievable with 

• interim measures do not lend themselves to analysis differentiating the separable effects 
of the individual actions. Uncertainty will be one of many factors considered in the 
related studies of the drawdown strategy, which is not within the scope of the SEIS. 

Biological benefits and cost effectiveness for recovery measures; best 
method-transportation. 

No response necessaey. 

Additional study needed for key measures. 

See response to Common Issue 2. 

Letter A8, AgriNorthwest (J. Rodney Lluson), NoNIIIber 18, 1992 

Comment AS-1 :  

Response AS-1 :  

Comment AS-2: 

Response AS-2: 

Comment AS-3: 

Response AS-3: 

Include cost-effectiveness analyses in determining impacts. 

See response to Comment A4-2. 

Support ·for Alternative 4 as preferred alternative, but smolt benefits must be analyzed 
independently. 

See response to Comment A7-2. 

Biological benefits and cost-effectiveness for recovery measures; best 
method-transportation. 

No response necessaey. 
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Comment AS-4: Additional study needed for key measures. 

Response AS-4: See response to Comment A7-4. 

Ll!lter A9, AgriNoTthweat (D. Jeffrey Mason), NoNIIIber 18, 1992 

Comment A9-1: 

Response A9-1: 

Comment A9-2: 

Response A9-2: 

Comment A9-3: 

Response A9-3: 

Include cost-effectiveness analyses in determining impacts. 

See response to Comment A4-2. 

Support for Alternative 4 as preferred alternative, but smolt benefits must be analyzed 
independently. 

See response to Comment A7-2. 

Additional study needed for key measures. 

See responses to Comment A7-4 and Common Issue 2. 

Ll!lter AlO, MOllltmiJ W"rldlife Fedetvtion (Berilett Johnson), NoNIIIber 18, 1992 

Comment Al0-1: 

Response Al0-1: 

Comment Al0-2: 

Response Al0-2: 

Comment A10-3: 

Response A10-3: 

Hungry Horse and Libby not operated at •normal" in 1992; should not use 1992 as 
base. 

See response to Comment A3-1. 

Address recreational values of Kootenai and Flathead rivers; also dally fluctuations 
impact resident populations. 

The recreational and resident fishery resources of the Kootenai and Flathead rivers are 
discussed in the SEIS, Impacts to these resources are also discussed, consistent with 
the degree of change indicated by the hydroregulation models and within the limits of 
available data. The draft SEIS admittedly focused on pool elevation changes, which 
were used as the initial indicator of operational impacts; because the elevations did not 
indicate significant adverse changes, it was not necessary to make detailed inspection of 
flow changes. The hydroregulation model used for this type of planning study has a 
monthly time step, and does not identify dally fluctuations in flows. While dally 
fluctuations themselves can affect resident populations, there is no indication that the 
actions addressed in the SEIS would result in noticeable changes to dally operating 
patterns. 

Consider resident species. 

No response necessary. 

Letter All, Mercer Ranch (Ricluud Beightol), November 11, 1992 

Comment A11-1: 

Response Al l-1: 

Comment Al l-2: 

Response Al l-2: 

ACOE/2-12-93/03865A.2 

Question benefits of altering flow; continue evaluation. 

See response to Common Issue 5. 

Include impacts to firm power rates in Section 4.9 and Executive SUIDJJJaiY. 

As eXplained in Section 4.9.4, the proposed alternative would result in BPA's reserves 
being reduced. In accordance with BPA's financial plan, BPA will set rates using a 
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Comment Al l-3: 

Response All-3: 

Comment All-4: 

Response All-4: 

Comment Al l-S: 

Response All-S: 

Comment A12-1: 

Response A12-1: 

Comment A12-2: 

Response A12-2: 

Comment A12-3: 

Response A12-3: 

Comment A12-4: 

Response A12-4: 

target level of financial reserves to ensure a high probability of paying the federal debt 

• to the Treasuty. To the extent that BPA's projected financial reserves are below the 
target level, planned net revenues will be added to the revenue requirement to achieve 
the target level. In BPA's initial 1993 rate proposal, about $67 million of planned net 
revenues are being added to achieve the target level. However, the cost of the 
proposed alternative is only one of many factors which have reduced BPA's financial 
reserves in FY 1992/93, and no precise estimate is possible (or has been made) which 
addresses this aspect of how such costs affect BPA's utility rates. 

Effects of increased power costs on production costs. 

The information on potential increased production costs has been noted. However, 
investigation of these figUres indicates they appear to apply to the longer-term proposal 
(being studied under the SCS) to operate John Day at elevation 257, rather than at 
minimum irrigation pool. Section 4.8 of the final SEIS has been modified to include a 
brief assessment of this issue. 

Maximize biological benefit for cost of recovery actions. 

The Corps intends to apply cost effectiveness analysis, as appropriate, to recovery 
measures within the agency's jurisdiction and authorities. 

Support for smolt transportation. 

See response to Common Issue 8. 

Appreciate the preparation of the supplement. 

No response necessary. 

Analysis of bull trOut was poor. 

See response to Common Issue 6. 

Consider long-term marketing strategy to benefit resident fish. 

BPA has been investigating the potential for such marketing strategies, and a system 
operating strategy that incorporates similar power marketing activities is being evaluated 
in the Columbia River System Operating Review (SOR). 

Subscribe to analysis of the Montana Office of NPPC. 

See responses to Letter SS. 

• 

Letter A13, Idaho Rivers United (Ciuuies Rizy), December 6, 1992 

Comment A13-1: Range of alternatives does not meet requirements of NEP A. 

Response A13-1: See responses to Common Issue 1 and Comment A26-2. 

Comment A13-2: Recommend a revised SEIS be developed. • 
ACOE/2-12-93/0386SA.2 
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APPENDIX H 

CBFW A flow recommendations are addressed in detail in the 1992 OAIEIS, which the 
current SEIS document supplements and incorporates by reference. Hydroregulation 
modeling indicates that adequate volumes of water to meet CBFW A flow 
recommendations of 140 kcfs at Lower Granite during all years is not physically 
possible when relying principally on Dworsbak Reservoir storage and operation, 
especially during low water years and those periods resulting from drought condition 
cycles. Proposed augmented volumes are scheduled and released to provide as much 
unallocated water as possible during critical passage time frames. The System 
Operation Review process is developing and analyzing more long-term alternatives 
designed to shape available flows in the Snake and Columbia Rivers. More detailed 
alternatives addressing flow improvement measures are also being addressed in the 
System Configuration Studies and the NMFS' Recovery Plan and are beyond the 
analysis scope of this SEIS. 

Letur A-14, Padfk Northwest Watenvays Assodiltitm (Glenn VtuJSelow), Deumber 7, 1992 

Comment A14-1: 

Response A14-1: 

Comment A14-2: 

Response A14-2: 

Comment A14-3: 

Response A14-3: 

Comment A14-4: 

Response A14-4: 

Supports Alternative 4, with qualifications, as the preferred alternative. 

No response necessary. 

Opposes drawdowns below MOP on Snake and below minimum irrigation pool on John 
Day. 

See response to Common Issue 2. These long-term strategies included in any of the 
SEIS alternatives . 

Transportation improvement studies should be incorporated. 

See response to Common Issue 2. 

Requests the Corps to dredge ports and facilities nonoperational at MOP. 

Facilities at Almota were dredged in 1992 and maintenance of this and other projects 
are authorized. 

Letur Al5, Northwest Resourr:e lnfo1711111ion Cenur, Inc. (Ed Clumey), Deumber 7, 1992 

Comment A15-1: 

Response A15-1: 

Comment A15-2: 

Response A15-2: 

Comment A15-3: 

ACOE/2-12-93/03865A.2 

The draft SEIS ignores the comments provided on the OAIEIS. 

Comments on the 1992 OAIEIS were presented and addressed in the final documents. 
Not all comments were determined to warrant changes in text or approach. 

Focusing on interim measures is erroneous. 

The NMFS designated the Snake River Salmon Recovery Team earlier this year to 
prepare a Recovery Plan for the Snake River salmon. A final recovery document that 
covers all three species and all aspects of recovery is expected to be submitted to 
NMFS sometime in 1993. In the interim period, the cooperating agencies are mandated 
by the Endangered Species Act to ensure that their actions are not likely to jeopardize 
the continued existence of the species listed for protection. The SEIS is entitled an 
"interim plan" because long-term solutions are being analyzed under SOR, SCS and the 
recovery plan process; ultimately, the recovery plan will likely guide all or influence 
aspects of activities that might affect salmon restoration and recovery. 

Draft SEIS rationalizes and defends status quo. 
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Response A15-3: 

Comment A15-4: 

Response A15-4: 

Comment A15-5: 

Response A15-5: 

Comment A15-6: 

Response A15-6: 

Comment A15-7: 

Response A15-7: 

Comment A15-8: 

Response A15-8: 

H-68 

See response to Comment A14-3� 

Critical assumptions are unreliable. 

See response to Common Issue 9. 

Critical assumptions are documented in Section 4.2.3 and further in Appendix Fn 

None of the alternatives benefit the fish. 

The modeling results presented in Section 4.2 of the SEIS indicate that the proposed 
actions would improve migration conditions over what would otherwise occur. 

Recommends additional alternative. 

See response to Common Issue 1 and Section 3.4 of the text. Implementing drawdown 
of lower Snake River reservoirs below MOP during the fish migration season requires 
extensive dam operational and structural modifications, which are being evaluated under 
the SOR and SCS. Discharge of all or most the flow over the spillways at lower Snake 
River dams results in UDa.CCeptable total dissolved gas concentrations under most 
discharge scenarios. The supersaturation is conserved, for the most part, downstream 
to the next dam where spill of already supersaturated water results in even higher 
concentrations, and so on down the system. Blockage of migrating adults is not a 
viable alternative, especially for the extended time frame required to draw the pools 
down, hold them down, and then refill them with natural flow as suggested. Collecting 
and transporting migrating adults is not feasible. 

Safety constraints limit pool drafting to 2 feet per day, or 12 days for the 24 feet 
between MOP and 710 msl. Refill time would depend on flows available in excess of 
minimum flow requirements. In an above average water year, barge traffic would be 
interrupted for a minimum of 2 weeks excluding any time the pool was held at 710. 
Tune would also have to be allowed for barge offioading and downstream lockage 
before redrafting. During low water years, similar to 1992, refill could take up to 3 
months, even with water from Dworshak. 

Spill at projects is executed to FISh Passage Center specifications. The benefit of 
extending the operation into September, while impacting residents with gas 
supersaturation, would be minimal. 

Detailed discussions regarding meeting target flows at selected points along the system 
were included in the 1992 Options Analysis, and are referenced in the SEIS. In below 
average flow years, it is impossible to meet such a flow constraint without severely 
impacting the other authorized project purposes. 

Supplement does not consider a broad range of alternatives. 

See response to Common Issue 1.  

The draft SEIS makes decisions with models that do not reflect actual conditions. 

See responses to Common Issue 9, and Comments S7-24 and S6-15. The T.E.C.H. 

• 

• 

Committee has provided the SEIS team with FLUSH documentation and analysis that 
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Con1ment A15-9: 

Response A15-9: 

Comment A15-10: 

Response A15-10: 

• 
Comment A15-11 :  

Response A15-1 1 :  

Comment A15-12: 

Response A-15-12: 

Comment A15-13: 

Response A15-13: 

• · Comment A15-14: 

Response A15-14: 

ACOE/2-12-93/03865A.2 
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draft SEIS. This analysis, as well as other concerned party interests' analyses and 
interpretations, is incorporated into the final SEIS. 

None of the alternatives meet the stated goal. 

See response to Comment S7-14. In modeling, parameters that make it difficult to 
establish an adequate scientifically-based estimate require sensitivity analysis to appraise 
the models' assumptions, as well as analysis of risk. The slope of the survival or 
recruitment projection lines are dependent on assumptions and the method used to 
initialize the simulation. Other .influences on the initializing slope of the projections in 
the case of the draft SEIS is the failure of SPM to divide spring from summer chinook; 
rather, �t treats the stock as a composite of the NMFS listing, whereas SLCM divides 
the stock. SLCM interpretation incorporates the fact that the larger spring component 
of the stock would be partially released from factoring out the more negative effects of 
the smaller summer component. It is stressed that these were preliminary coordinated 
nms specific to the draft SEIS and have since been recoordinated, along with the 
ELCM modeling effort, to achieve a more accurate representation for the final SEIS. 
Response A15-9 stresses why multiple model sets are used for the SEIS impact 
analysis. 

No basis for the selection of the preferred alternative. 

The estimates of percent increase in survival and cost effectiveness show that all 
alternatives achieve similar biological results with similar costs. NMFS indicated in 
their 1992 Biological Opinion that additional summer flow augmentation should 
decrease mortality of juveoil.e wild fall chinook. Based on the best available scientific 
data, the cooperating agencies believe that Alternative 4 is the flow alternative that will 
provide the best survival. 

The supplement justifies hydrosystem operation decisions already made. 

The SEIS evaluates the environmental effects of interim measures to improve flows for 
salmon during 1993 and future years. The cooperating agencies reviewed the previous 
documents and the information referenced and brought forward in the draft SEIS and 
believe it to be adequate. 

The draft SEIS does not adequately address flow and travel time. 

The 1992 OAIEIS discussed the flow/travel time/survival conditions and research at 
great length. The SEIS includes a brief summary of this information and indicates that 
it is not repeated in full, as is appropriate for a supplement. Other issues raised in this 
comment were also addressed in the 1992 OAIEIS, while the current and future status 
of Snake River salmon is directly addressed in the SEIS with respect to the proposed 
interim actions. The term "flow" is used so frequently in the EIS that its listing in the 
index would serve no useful purpose. 

Upstream storage projects in the Snake River Basin. 

In view of the migration block that the upstream storage projects created, this statement 
would appear to be somewhat misleading. Changes in flow conditions associated with 
the lower Snake River dams are acknowledged in both the SEIS and the 1992 OAIEIS. 

Collection and transportation discussions are disingenuous. 

See response to Common Issue 8. 
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Comment A15-15: 

Response A15-15: 

Comment A15-16: 

Response A15-16: 

Comment A15-17: 

Response A15-17: 

Comment A15-18: 

Response A15-18: 

Comment A15-19: 

Response A15-19: 

Comment A15-20: 

Response A15-20: 

Comment A15-21: 

Response A15-21: 

Comment A15-22: 

H-70 

No actual flow comparisons. 

The intent and responsibility of this portion of the SEIS is to make a reasonable 
projection of what conditions might likely result in the future for a given set of actions. 
This is best done by simulating various operations over a long historical period of water 
conditions, and discussing probable results. Under these circumstances, it is a common 
and accepted practice to initially present expected results under median or average 
water conditions. Please note that the median values are supplemented with information 
on likely conditions in a relatively cby year. Assessment of Alternatives 2 through 5 is 
based on simulation over 50 years of water record of the effects of the 1992 operations 
plan, not 1992 actual conditions (which have a low probability of recurrence during the 
interim action period). Similarly, base conditions are modeled using the 1985 to 1990 
operating rules and the historical water record, rather than the flow conditions over this 
comparatively short base period. 

Flow augmentation inadequacy is not addressed. 

Appendix C, Chapter 3, and other sections of the SEIS acknowledge that the desired 
flow augmentation volumes from the upper Snake River may not be available, 
particularly in cby years. However, the hydroregulation results for Alternative 5, the 
sensitivity analysis where this water is not included for flow augmentation, demonstrate 
that this has relatively little impact on the resulting flows. Given the level of 
uncertainty and disagreement within the scientific community over the flow/travel 
time/survival relationship, it would not be prudent or appropriate to base . the interim 
action strategies on one viewpoint concerning needed flow velocities. 

Section on •Flow Effects on Juvenile Salmonids• does not include full discussion of 
environmental conditions. 

The cooperating agencies have attempted to accurately present all points of view on this 
issue, but not referee the debate. 

BPA model assumptions are unsupported. 
See response to Common Issue 9. 

The condition of wild salmon is not poor; transportation does riot work. 

See response to Common Issue 8. 

The final EIS should include actual migration conditions vs. projected in BA and BO. 

See responses to Common Issue 9 and Comment S1-3. 

Section 7 should state specific requirements of Northwest Power Act and congressional 
intent in authorizing mainstem projects. 

The requirements of the Pacific Northwest Electric Power Planning and Conservation 
Act are listed in Section 7. Authorized purposes and other uses of the projects are 
listed and referenced in Table 2.2-2. 

Deficiencies in Appendix A regarding transportation. 

ACOE/2-12-93/0386SA.2 
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Response A15-22: 

Comment A15-23: 

Response A15-23: 

Comment A15-24: 

Response A15-24: 

Comment A15-25: 

Response A15-25: 

Comment A15-26: 

Response A15-26: 

Comment A15-27: 

Response A15-27: 

APPENDIX H 

Some text changes have been made. However, the concerns expressed over mortality 
of transported fish are addressed primarily under project improvements, because the net 
effect of transported versus untransported fish is positive. 

No discussion of benefits of drawdowns in Appendix A. 

The statement in question refers to a citation from NMFS, 1992, which is the 
Biological Opinion on 1992 river system operations. This document only assigns 
survival change estimates to actions planned for 1992, and therefore should not be 
expected to attribute survival benefits to an action that might occur several years in the 
future. The net biological effectiveness of the drawdown concept is still under study 
and has yet to be established. 

No proof offered on fish barging results. 

Text rewording clarifies that NMFS studies (Matthews et al. , 1987, 1991, 1992) have 
shown that . survival is greater for transported fish returning to the point of origin for the 
study site, Lower Granite, McNary, or Priest Rapids. More recent scrutiny of the 
transportation studies by CBFW A analyzes the research beyond the study assumptions, 
but does bring forward certain concerns worthy of refining in future research. The 
CBFW A analysis has resulted in alternative transportation submodels as per ELCM 
interpretation of additional return data collected at upstream hatchely and natal stream 
weirs and traps. The T.E.C.H. Committee analysis is presented in the final SEIS 
evaluation and documentation. 

Models from fishery agencies and tribes are not included . 

See response to Common Issue 9. 

BPA should not claim any rights to foregone opportunity costs. 

This portrayal of the opportunity cost concept is not consistent with standard and widely 
accepted economic theory. The waters of the Columbia and Snake rivers are a public 
resource used for power generation and other purposes on behalf of the public, as 
directed by Congress. Loss of some power generation benefits carries a real 
opportunity cost for the public, just as loss of salmon has an opportunity cost for 
society. 

Estimate cost of failure to design dams to meet congressional intent regarding fish 
passage. 

The value of any past damages is not germane to the assessment of candidate measures 
for implementation in the near future. 

Letter AI6, Idaho Steelhetul &: Salmon Unlimited, No¥elllber 30, 1992 

Comment A16-1 : 

Response A16-1: 

Comment A16-2: 

Response A16-2: 

ACOE/2-12-93/0386SA.2 

Objection to all alternatives, especially Alternative 4. 

See response to Comment A26-2. The cooperating agencies have reviewed this 
document and believe it adequately addresses the proposed actions. 

Alternatives need short-term and interim goals and constraints . 

See responses to Common Issues 1, 2, and 11 .  

H-71 
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COmment A16-3: 

Response A16-3: 

COmment A16-4: 

Response A16-4: 

COmment A16-S: 

Response A16-S: 

Modeling does not accurately predict flows and adult returns. 

The modeling or any other kind of analysis is in no way intended to predict actual 1992 
flows. This is clearly impossible, since the weather determines the timing and amount 
of nmoff. Instead, the modeling is intended to predict the differences that woUld occur 
between two operations given identical water conditions. These studies allow 
statements to be made about how much the flows might change if certain actions are 
taken, but should not be interpreted to be an indication that any particular flow would 
occur. Thus the modeling did reflect what happened in 1992. The flows on the Snake 
River were higher than they would have been under the old Water Budget, and the 
flows on the COlumbia were higher as a result of the 3.0 MAF released for the Phase n 
Amendments. This does not mean that flows were higher than 1990 or 1991, but that 
they were higher than they would have been without the changes. Also see response to 
COmmon Issue 9. 

The draft SEIS does not set long-term objectives. 

See response to COmmon Issue 3. 

The role of NMFS as a cooperating agency raises legal and ethical questions. 

NMFS withdrew as a cooperating agency on February 1, 1993. 

Letter Al7, Americtm RiNn (F. LoiTtline Bodi), December 4, 1992 

COmment A17-1: 

Response A17-1: 

Comment A17-2: 

Response A17-2: . 

COmment A17-3: 

H-72 

------ ------------ ----

The chaft SEIS should address mandates required by the Pacific Northwest Electric 
Power Planning and Conservation Act. 

The identified scope of the SEIS, and the extremely short period allowed to complete 
the NEPA process so that the Federal agencies could modify operation of the projects 
in spring of 1993, did not allow time for elaborate studies of every aspect related to the 
operation of the COlumbia-Snake River system. Many alternative actions that were 
eliminated from further evaluation are being considered in other studies or programs. 
An example of long-term programs mentioned in your letter includes mandates of the 
NPPC. These include the development of a conservation and electric power plan to 
ensure an adequate, efficient, economical, and reliable power supply for the Pacific 
Northwest, and preparation of a program to protect, mitigate, and enhance fish and 
wildlife affected by development and operation of hydroelectric projects in the 
COlumbia-Snake River system. 

Improved passage operations for the salmon at the COrps dams are not specifically 
discussed as alternatives in the SEIS. Fish passage actions are represented in the 
Annual Fish Passage Plan completed by the Corps and coordinated with other Federal, 
state and tribal fisheries agencies through the COlumbia Basin Fish and Wildlife 
Authority. The cooperating agencies see no benefit to opening a duplicative process to 
cover actions already being addressed. 

With regard to the applicable laws and regulations, the cooperating agencies have 
reviewed the SEIS and believe it adequately addresses the proposed actions. 

Alternative 1, No Action baseline, is unjustified. 

See response to COmmon Issue 1 .  

Address discrepancies between predicted versus actual flows. 
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Response A17-3: 

Comment A17-4: 

Response A17-4: 

Comment A17-5: 

Response A17-5: 

Comment A17-6: 

Response A17 -6: 

Comment A17-7: 

Response A17-7: 

• Comment A17-8: 

Response A17 -8: 

Comment A17-9: 

Response A17-9: 

Comment A17-10: 

Response Al7-10: 

• 
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HYSSR models display different water management actions over a historical 50-year 
period of 1928 through 1978. The purpose of the modeling is to provide an estimate of 
the reservoir elevations and stream flows of different management actions over a variety 
of water conditions. Although the 1992 water year was not modeled, the low water 
conditions experienced in 1992 were within the conditions experienced between 1928 
and 1978. 

The draft SEIS fails to present a reasonable range of interim alternatives. 

See response to Common Issue 1 .  

Recommends further alternatives. 

See responses to Common Issues 1 and 2 and Comments R 6-13, A6-6 and A28-7. 

Alternatives were improperly limited based on existing hydropower plans. 

See response to Common Issue 1. 

The draft SEIS analyses use unreliable projections of flow. 

The HYSSR modeling uses a 50-year water record (1928 to 1978) to estimate the 
results of planned actions under a variety of low, medium, and high nmoff conditions. 
The base condition of 1985 to 1990 reflects river management action, not the nmoff 
conditions experienced during that period. The modeling is not used to forecast . flows 
for 1992 or any future, year since each water year is different . 

The models used in the draft SEIS should be revised to reflect actual, not predicted, 
flows. 

Again, HYSSR modeling uses a 50-year water record to estimate results of planned 
actions under a variety of nmoff conditions. The overall nmoff conditions in 1992 are 
within the range of the 50-year record. Modeling cannot predict actual flows in any 
future year since each water year is different. 

None of the models used in the draft SEIS have been tested and verified. 

Model results from the state and tribal fishery agencies would have been included in the 
draft SEIS if they had been available; they are presented in the final SEIS. The issue 
of testing and verification is open to inteipretation. Documentation of both the BPA 
and NPPC models has been published and readily available for review, and both sets of 
models have been in application within the region for some time. 

The benefits of predator controls are questionable. 

The reservoir mortality reduction estimate assigned to squawfish predation is derived 
from the Oregon Department of Fish and Wildlife's RESPRED model developed in its 
initial version from the John Day reservoir studies. All three of the modeling efforts 
are presented for the final SEIS (State and Tribal Agencies' FLUSH and ELCM is the 
third) incorporate assumptions and/or predictive ranges from the RESPRED model. 
Predator models are and have been constrained by the availability of appropriate data. 
It has been felt by some interests that the RESPRED model did not incorporate 
piscivore recruitment based on growth and competitive release when a portion of the 
squawfish population was removed. Another model called CREM was developed for 
the squawfish removal program extrapolating from the RESPRED model and 
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Comment A17-11: 

Response A17-11:  

Comment A17-12: 

Response A17-12: 

Comment A17-13: 

Response A17-13: 

Comment A17-14: 

Response A17-14: 

Comment A17-15: 

Response A17-15: 

incorporating more recently determined growth-recmitment data. Subsequent CREM 

• versions are being developed for reservoirs beyond John Day, principally Lower 
Granite, based on the ODF&W Predator Indexing program. CREM results were not 
available for the SEIS; hence, RESPRED predictions were used. CREM, like 
RESPRED, is structured to simultaneously nm up to five predators. Applicable studies 
from the reservoirs where predator population studies have been performed produced 
confounding results based upon methodology (capture techniques versus hydroacoustics) 
and location of a reservoir. Study results continue to be analyzed to derive adequate 
predator distribution for densities and seasonal movements. Predator population data 
correlated to mortality estimates for species beyond squawfish remain limited in the 
majority of the reservoirs. See also response S7-2D. 

Transportation assumptions are questionable and should be revised. 

The correlation between increasing transportation and decreasing nm sizes is spurious. 
All research conducted by NMFS from 1968 to 1989 shows a positive benefit to 
transportation. Negative benefits at the spawning grounds are based on samples of less 
than 1 percent of the overall coded wire tag returns available to calculate transportation 
benefits, and were only made in a few years. Furthermore, they were based on hit
and-miss carcass sampling of selected redd count index areas, and thus were not a 
statistically valid sample. Sampling rates in the fisheries and at the dams are known 
and therefore can be adjusted for known bias. 

The assumption of a 6-percent increase in adult survival is unsupported. 

This comment is unclear as to which assumption range or value, be it transportation, 
harvest, or some modifier it references. 

Standards and strategies for long-term salmon recovery are lacking. 

See response to Common Issue 3. 

NMFS should not be a cooperating agency. 

See response to Comment A16-5. 

Recommend preparation of a new draft SEIS. 

The cooperating agencies have reviewed this environmental document and believe it 
adequately addresses the proposed •interim• actions. As future plans develop and 
changes are needed in the proposed actions, further documentation will be prepared as 
necessaty. 

• 

Letter AlB, Public Power Coundl (William K. Drummond), December 7, 1992 

Comment A18-1: 

Response A18-1: 

Comment A18-2: 

Response AlS-2: 

H-74 

Power rates will increase in FY 94-95. 

Actions taken to purchase power during FY 1993 will reduce BPA's financial reserves. 
See response to Comment A11-2. 

BPA's built-up financial reserves have impacted the welfare of consumers. 

Section 4.9.4 has been revised to better reflect the impact on BPA reserves. The SOR • 
work groups are attempting to establish guidelines that consistently measure economic 
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Comment A18-3: 

Response A18-3: 

Comment A18-4: 

Response A18-4: 

Comment A18-5: 

Response A18-5: 

Comment A18-6: 

Response A18-6: 

Comment A18-7: 

Response A18-7: 

APPENDIX H 

costs of the many alternatives. This ongoing effort will consider suggestions in this 
comment. 

Nonfirm losses impact consumer welfare. 

Section 4.9.4 has been revised to better reflect the impact on BPA revenues and rates. 
The incremental environment impacts outside the Pacific Northwest of replacement 
energy generation is considered to be small and, therefore, is not covered in the SEIS. 

Objection to using percentage increase in juveniles as denominator in cost-effectiveness 
analysis. 

At the request of NMFS, the cooperating agencies agreed not to present cost
effectiveness results denominated in terms of dollars per fish. This is consistent with 
ESA provisions by which actions to conserve species are not subject to standard cost
benefit analysis. 

There are ways to calculate adult and juvenile survival. 

Percent increase in survival of juveniles was used because flow measures have a more 
measurable and direct effect on migration of juveniles ·than on the entire life cycle of 
the salmon. The life cycle models that appear in the final SEIS do produce numbers 
that predict adult return back to the natal streams. However, as with any model, the 
more variables employed in the mathematical model, the greater the uncertainty of the 
results . 

Disagreement with National Economic Development (NED) approach to calculating 
economic benefits. 

A thorough NED cost-benefit analysis of the alternatives would require the 
determination of the economic value of the fish, not the economic benefits to the fish. 
Any attempt to assign a monetacy value to the fish, using current techniques, would not 
account for the full value to society. It was not the intention to present a distributional 
analysis of losers and gainers in this SEIS. 

Reconsider method of calculating benefits. 

Table 5.2-1 provides a wide range of increase in survival over the no action alternative 
because of the variables presented by the CRiSP passage model. The low percentage is 
the median relative increase for spring chinook, while the high is for fall chinook. 
These figures are generalized for the referenced table but do not indicate that •an the 
alternative have exactly the same biological impact . . .  • as indicated in your comment. 
Table 4.2-1 more accurately illustrates the relative increases in survival by alternative 
for each salmon stock. 

Letter A19, Pacific Northwest Utilities Conf� Committee (AI Wright), December 7, 1992 

Comment A19-1: Focus of the EIS is narrow and only addresses river flows. 

Response A19-1: See response to Common Issue 2. 

Comment A19-2: Objection to Alternative 4. 
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Response A19-2: 

Comment A19-3: 

Response A19-3: 

Comment A19-4: 

Response A19-4: 

Comment A19-5: 

Response A19-5: 

Comment A19-6: 

Response A19-6: 

Comment A19-7: 

Response A19-7: 

Comment A19-8: 

Response A19-8: 

Comment A19-9: 

Response A19-9: 

Comment A19-10: 

Response A19-10: 
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NMFS indicated in their 1992 Biological Opinion tbat additional summer flow 

• augmentation should decrease mortality of juveoile wild fall chinook. This assumption 
is based on the most frequently accepted information available to the region at this time. 

The 1992 OAIEIS should be incorporated by reference in its entirety. 

The SEIS indicates in several locations tbat the 1992 OAIEIS is incorporated by 
reference. The general practice in this regard is to incorporate an entire document. 
Given tbat the SEIS description of alternatives is clearly referenced with respect to 
OAIEIS actions, there does not appear to be a need to specifically exempt portions of 
the OAIEIS from incorporation. 

The final SEIS should state tbat it is adopting the conclusion of the OAIEIS. 

Plan selection discussions in the SEIS have been clarified with respect to 1992 OAIEIS 
evaluations and conclusions. 

Supports the cost effectiveness and enviromnental effects criteria, but opposes the 
juveoile salmon survival rate criterion. 

See response to Comment A23-3. To accept the survival rate of returning adults to 
Lower Granite Dam as a selection criterion would emphasize the total acceptance of the 
transportation studies to Lower Granite. Transportation is a controversial topic, and 
although the cooperating agencies accept tbat the current NMFS studies are valid, there 
remains room for improvement. Prespawning mortality between Lower Granite and the 
respective spawning grounds appears to be significant, whether it be because of the· 
hatchery:wild ratio or some modifying physical factor, this parameter needs to be 

• 
realistically characterized with field data to verify the life-cycle models. 

No credible evidence exists to support flow augmentation for fall chinook in the 
preferred alternative. 

See response to A19-2. 

Alternative 2 is the least offensive. 

No response necessary. 

Supports the choice of operations from 1985 to 1990 as the no action alternative. 

No response necessary. 

NEPA requires that the benefits of Alternatives 2, 3, and S must be reported. 
See response to Comment A23-22. 

Data presented on the magnitude of the Columbia and Snake River flows are 
questionable. 

Without more precise definition of what is considered to be questionable, a specific 
response cannot be provided. The data in the tables are based on the HYSSR runs for 
the respective alternatives with the exception of Alternative 3, for which a new HYSSR • 
run was prepared, the model results for the draft SEIS remain applicable for the final. 

Flow changes in a representative low-runoff year were included in the draft SEIS. 
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Comment A19-11:  

Response A19-11:  

Comment A19-12: 

Response A19-12: 

Comment A19-13: 

Response A19-13: 

Comment A19-14: 

Response A19-14: 

Comment A19-15: 

Response A19-1S: 

• Comment A19-16: 

Response A19-16: 

Comment A19-17: 

Response A19-17: 

Comment A19-18: 

Response A19-18: 

Comment A19-19: 

Response A19-19: 

Comment A19-20: 

• 
Response A19-20: 

Comment A19-21: 
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Support for cost effectiveness. 

No response necessary. 

Using a relative percent increase in survival results in cost-effectiveness ranges that are 
too wide. 

See response to Comment A18-5. 

Cost-effectiveness comparisons should be performed consistently and correctly. 

Section 5.2.2 has been revised to provide additional explanation of the cost
effectiveness analysis. Defining costs on a species-specific basis requires allocation of 
the costs of each alternative to all the species that will experience changes. Because of 
the consistent impacts on fish between the alternatives in the SEIS, this approach was 
not used. 

The theory that increased flows benefit juvenile salmon is unsubstantiated and should be 
acknowledged as such. 

See responses to Common Issue S and Comment A25-23. 

Objection to fall chinook study based on Fish Passage Center analyses alone. 

A model considering no relationship to flow and travel time was made (see BPA Model 
Analysis). 

· 

Objection to Fish Passage Center analysis on flow affects on the migration of juvenile 
sockeye. 

Analysis of sockeye has been removed. 

Objection to the inclusion of new biological modeling in the final SEIS. 

See response to Comment A23-8. 

Data indicating that white sturgeon spawning success is dependent on high spring flows 
are unreliable. 

The draft SEIS does not proclaim a relationship but rather indicates that researchers 
believe the relationship exists. There are data available that support the hypothesis that 
a relationship between rising spring flows and spawning success of sturgeon exists. 
The text has been modified to better describe the hypothetical nature of our current 
understanding of the situation. 

-

The harvest rates for fall chinook should be lower than SS percent. 

See response to Common Issue 2. 

ELCM harvest information should be excluded from the SEIS. 

See response to Common Issue 9. 

Data are inconsistent regarding spills at Lower Monumental in 1993. 
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Response A19-21: 

Comment A19-22: 

Response A19-22: 

Comment A19-23: 

Response A19-23: 

Table 3.2-1 bas been modified to show proposed spill for 1993, according to the draft 
Fish Passage Plan for 1993. This indicates that spill would continue in 1993. The 
HYSSR runs on which Table 4. 1-1 were based had also assumed spill would continue 
in 1993. 

Cost estimates for the long term should be greater than represented. 

See response to Comment A23-18. 

Cost of lost opportunities should be included. 

See response to Comment A23-19. 

Letter A20, Valley Soil Comentltion Di!ltrit:t (Ken Poltmll), December 3, 1992 

Comment A20-1: 

Response A20-1: 

Comment A20-2: 

Response A20-2: 

Comment A20-3: 

Response A20-3: 

The SEIS does not address impacts to upstream water. 

Cascade and Deadwood Reservoir water quality and resident fisheries should not be 
affected by upper Snake flow augmentation proposals as presented in the SEIS. A 
miniDUJm conservation pool of 300,000 acre-feet will be maintained in Cascade and 
50,000 acre-feet in Deadwood. These are the pools that have been determined to be 
adequate to maintain good reservoir water quality and fishery conditions. BoR will 
operate to maintain these pools. Any upper Snake River salmon flow augmentation, in 
combination with other reservoir release operations, will not be allowed to •violate• the 
conservation pools. 

Changes on the Cascade Reservoir may impact resident fisheries and bald eagles. 

See response to Comment A20-1. Fishery and limnological studies carried out in the 
early 1980s led the Idaho Department of FISh and Game to recommend that a 300,000 
acre-foot conservation pool be provided. As a result, BoR administratively established 
the conservation pool in 1984 as a permanent operational constraint. There currently is 
no strong basis to believe that water quality conditions will degrade significantly in 
Cascade Reservoir as long as the conservation pool is maintained. 

Opposition to any activity that reduces water quality of Cascade Reservoir. 

No response necessary. 

Letter A21, Orofino Chamber of Co1111t1eTU (H.L. "Roy" Clizy), December 3, 1992 

Comment A21-1: 

Response A21-1: 

Comment A21-2: 

Response A21-2: 

H-78 

Request an accounting of the specific results achieved by actions undertaken in 1992. 

Results achieved from the 1992 water year and river management operation continue to 
be analyzed but were not available in time for inclusion in the SEIS. Because of the 
urgent need to protect the Snake River salmon, the SEIS was prepared in an extremely 
short time frame, restricting the analysis and development of new information. The 
analysis presented is based on existing available information. 

Several studies indiCate that augmented flows do not significantly restore salmons runs. 

Some of these citations have been added to Section 4.2. 1.  Some discussion of the 
effects of potential removal of summer releases from Dworshak on survival was also 
presented in Section 4.2.3. Also see response to Common Issue 5. 
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Comment A21-3: 

Response A21-3: 

Comment A21-4: 

Response A21-4: 

Comment A21-5: 

Response A21-5: 

Comment A21-6: 

Response A21-6: 

APPENDIX H 

Recreation requirements for Dworshak not being met under the proposed actions. 

Using the authorizing legislation, the Corps constructed and maintains multipurpose 
resource development projects to balance operation of individual functions with 
operation for all functions of the project. By providing this equilibrium, the Corps 
ensures their responsibility for maximizing the sustained public benefits for all desirable 
purposes. With the currently identified alternative actions, the impacts to certain uses 
such as recreation are recognized by the agencies. However, recreation actiVities are 
not eliminated but only modified, and the relationship with enabling legislation 
continues for Dworshak. 

Unrealistic presentation of late-summer releases for Alternative 4. 

The hydroregulation results for Alternative 4 adequately reflect the variable and flexible 
timing of the late-summer releases, particularly in the indicated August elevations. The 
SEIS indicates reservoir elevations that would occur with both median and low water 
conditions. 

Use of 1992 as a base year for making comparisons. Underestimation of losses in 
visitation, and September 200-KAF release occurring in July. 

Actual 1992 conditions are not used as a standard basis of comparison among the 
alternatives. Alternative 1, the base condition, represents a range of outcomes under 
system operating rules in use from about 1985 through 1990. Alternatives 2 through 5 
are variations on the planned 1992 operations, as opposed to 1992 water conditions . 

The recreation discussion of the SEIS has been supplemented to clarify the derivation 
and application of the recreation loss estimates. See also response to Common Issue 4. 
Dworshalc recreation records indicate that July visitation is generally about 18 percent 
greater than August visitation. 

Recreation/tourism 1058'S greatly understated. 

Section 4. 13 of the text has also been expanded to better explain the presentation of the 
recreation value figures. The issue here primarily concerns the distinction between net 
economic impact to recreationists, per standard procedures for national economic 
development accounting, and secondary or regional economic effects to local 
businesses. The informal survey results provided in the comment have been printed in 
the final SEIS and referenced in Section 4. 13. 

Letter A22, Valley Graphics (Larry Sehlieper), December 4, 1992 

Comment A22-1: 

Response A22-1: 

Summer tourist revenue fell dramatically. 

See response to Common Issue 4. Because runoff was well below normal in 1992, 
recreational traffic patterns from 1992 are not a reliable indicator of typical future 
conditions with Alternative 4. As the last paragraph seems to acknowledge, factors 
other than Dworshak Reservoir elevations were also influencing economic activity in 
1992. 

Letter A23, Pacific Northwest Generoting CoopeTfllire (Dare Harper), December 3, 1992 

Comment A23-1: Concurs with the need to preserve salmon runs, with limitations. 

Response A23-1: No response necessary. 
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Comment A23-2: 

Response A23-2: 

Comment A23-3: 

Response A23-3: 

Comment A234: 

Response A234: 

Comment A23-5: 

Response A23-5: 

Comment A23-6: 

Response A23-6: 

Comment A23-7: 

Response A23-7: 

Comment A23-8: 

Response A23-8: 

Comment A23-9: 

Response A23-9: 

Purpose of the SEIS should be clearly stated. 

Although there is an implied purpose " . . .  to avoid the decline of the listed Snake River 
salmon species and to contribute to their recovery" stated in your letter, the long-range 
planning for the recovery of the listed salmon stocks is entrusted to the NMFS and the 
Snake River Salmon Recovery Team. The cooperating agencies involved in preparation 
of the SEIS evaluated ieasonable alternatives for inclusion in the SEIS. As explained, 
many alternatives were eliminated from detailed study because they could not be 
implemented because of limited authority or objectively evaluated within the limited 
time period necessuy to finalize a Record of Decision on the SEIS prior to the 
beginning of spring 1993 juvenile salmon migration. Many alternatives eliminated from 
further evaluation are being considered in other studies. 

Supports the cost-effectiveness and environmental effects criteria, but opposes the 
juvenile salmon survival rate criterion. 

See response to Comment A19-5. 

The theory that increased flows benefit juvenile salmon is unsubstantiated and should be 
acknowledged as such. 

See responses to Common Issue 5 and Comment A25-23. 

Opposition to the adoption of drawdown measures. 

• 

This comment presumably addresses the strategy of deep drawdowns at the lower Snake 
River projects. The drawdown below MOP strategy is not a proposed action evaluated • 
in the SEIS and is not within the scope of the SEIS. 

Objection to fall chinook study based only on Fish Passage Center analyses. 

See response to Comment A19-15. 

Objection to Fish Passage Center analysis on flow affects on the migration of juvenile 
sockeye. 

Analysis of sockeye has been removed. 

Objection to the inclusion of new models in the final SEIS. 

See response to Common Issue 9. 

Data indicating that white sturgeon spawning success is dependent on high spring flows 
are unreliable. 

The Kootenai River white sturgeon have not successfully spawned in over 20 years. 
Apperson and Webster (1991) suggest that historical spawning success was related to 
spring flows in comparison to much reduced flows in the last 20 years as a result of a 
change in operations at Libby Dam.. All scientific designs for studies have potential 
flaws, hence the need for multi-year studies or monitoring. The reliability of the 
scientific information is an opinion and not justification for inclusion or omission in an 
analysis for NEP A documentation. This population of white sturgeon has been • petitioned for ESA listing with the U.S. Fish and Wildlife Service, hence information 
relating to its status is pertinent for an EIS evaluation. Also see response to Comment 
A19-18. 
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Comment A23-10: 

Response A23-10: 

Comment A23-11 :  

Response A23-11 :  

Comment A23-12: 

Response A23-12: 

• 

• 
Comment A23-13: 

Response A23-13: 

ACOE/2-12-93/03865A.2 

APPENDIX H 

The SEIS should encompass all areas of possible causes for salmon and steelhead 
decline. 

See response to Common Issue 2. 

The harvest rates for fall chinook should be lower than 55 percent. 

The harvest rates used for fall chinook were supplied by ODFW, and were outputs 
from their Pacific Salmon Commission's harvest model runs of the Council's proposed 
harvest regime. BPA does not have the capability to modify these harvest rates. The 
value of 65� supplied by ODFW reflects the harvest rate on the dominant brood. This 
does not indicate what the harvest rates on the population as a whole are, since they are 
not explicit in the data supplied. 

ELCM harvest information should be excluded from this SEIS. 

The SEIS harvest levels are based on the Pacific Salmon Commission Chinook Model, 
not the ELCM. The Oregon Department of Fish and W"tldlife has the responsibility for 
performing the simulations. The ELCM structure is based on the Pacific Salmon 
Commission methodology for cohort reconstruction and analysis, but ELCM was not 
designed to estimate harvest rates or levels. Documentation for the current version of 
the PSC model has been available since 1988. Documentation for ELCM became 
available 17 November 1992. 

The cooperating agencies have no responsibility for the management of harvestable 
stocks (principally hatchery produced fish), although incidental catch of ESA-protected 
wild stocks does occur. The state agencies have the responsibility for setting harvest 
allocations and reporting to NMFS for take and jeopardy determination. Inteipretation 
of the harvest analysis is not that simplified. The NPPC analyzes only spring chinook. 
The SLCM applies the ODF&W PSC model estimates to age-4 hatchery fall chinook 
only for the four broods following the 1989 brood if harvest followed the NPPC Phase 
ll Amendments; it does not duplicate the values in the Phase ll amendments. Total 
harvest rates on hatchery fall chinook in 1990 are equivalent to a 65 percent harvest 
rate of the age-4 fall chinook produced from hatcheries in the Columbia River Basin 
multiplied by 22 percent of that proportion attributable to ocean removal and 35 percent 
of that proportion attributable to inriver removal. In 1991 , a 22 percent reduction in 
ocean and 35 percent reduction in river harvest from the 1990 rates are equivalent to a 
65 percent harvest rate of the 1991 simulation. The 1992 to 1995 simulations used a 5-
percent reduction in the total 1991 harvest rates equalling a 60 percent harvest rate; 
then, additional inriver harvest cuts dropped the 60 percent down to 59 percent for age-
4 hatchery fall chinook. In 1996, the total composite harvest rates on age-4 hatchery 
fall chinook (in ocean + in river) returned to the 65 percent total harvest rate of 1991. 
The terminal harvest rate for wild fall chinook, calculated once they enter the subbasin, 
is assumed to the be in the SLCM runs. Realistically, since hatchery fall chinook are 
not marked to distinguish them from wild fish, the probability that undetected incidental 
catch removes a proportion of wild fish is high. Harvest is a more recent topic within 
the coordinated modeling comparison effort directed by NMFS. Agencies responsible 
for harvest management are required to submit biological assessments relating to effects 
on ESA stocks to NMFS for a determination of jeopardy. This process is outside of 
the scope of the 1993 SEIS. 

Data are inconsistent regarding spills at l.Dwer Monumental in 1993. 

See response to Comment A19-21. 

H-81 



APPENDIX H 

Comment A23-14: 

Response A23-14: 

Comment A23-15: 

Response A23-15: 

Comment A23-16: 

Response A23-16: 

Comment A23-17: 

Response A23-17: 

Comment A23-18: 

Response A23-18: 

Comment A23-19: 

Response A23-19: 

Comment A23-20: 
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Models should consider hatchery· production mortality effects and an increased salmon 

• survival rate greater than 10 percent. 

Mortality data attributable to hatchery interactions (competition, swamping, disease 
vector source, harvest vulnerability, etc) are generally Jacking, and it is difficult to 
design adequate studies to assess these factors. Further, hatchecy operations are outside 
the scope of this SEIS. See response to Comment S7-19 regarding habitat. Habitat 
improvements need to be partitioned in short-term and long-term trends, for effects of 
certain improvement measures may not be measurable or manifest themselves for longer 
time frames, such as beyond 20 years for a sedimentation remediation project. Other 
improvement projects, such as increasing the pool ratio, may result in lifestage 
survivals that can be measured within a 5-year timeframe depending on the initial 
condition of that particular reach. A subbasin approach is more realistic; hence, the 
invitation to the agencies responsible for habitat management to become involved with 
the coordinated modeling comparison process. There is no supporting data that an 
across-th&-board increase in survival of greater than 10 percent for listed species is 
reasonable. 

Support for cost effectiveness. 

No response necessaty. 

Using a relative percent increase in survival causes cost-effectiveness ranges to be too 
wide. 

The draft SEIS used relative increase in passage survival based on estimates of passage 
models CRiSP and PAM. This is a IDOJ:'t direct estimate. of the effectiveness of flow 

• 
measures, since the life cycle models SLCM and SPM use results from CRiSP and 
PAM. 

Cost-effectiveness comparisons should be performed correctly and consistently. 

See response to Comment A19-13. 

Cost estimates for the long term should be greater than represented. 

This SEIS is intended to cover only the short-term operation of the system, and the 
costs shown are based on using the operational approach to providing up to 3 MAP of 
water in the interim until the NMFS salmon recovery plan can be implemented. It is 
agreed that if firm resources were purchased to meet this obligation, the costs shown 
are probably low. 

Cost of lost opportunities should be included. 

BP A agrees that there are some lost opportunities for winter capacity sales as a result of 
the Dworshak operations for fish. However, with releases in the summer, there may be 
some capacity gains in the summer. With the present methods for determining 
capacity, it is difficult to quantify the capacity losses or gains which would occur as a 
result of the revised operation. And there is no viable method at present for 
determining the magnitude of the financial impacts of these capacity changes; so, they 
were assumed to roughly balance and were not addressed in the power impacts section. 
Currently, BPA is attempting to develop a method of determining capacity that would • 
provide meaningful answers for this type of project operation. 

The SEIS only considers one alternative. 
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Response A23-20: 

Comment A23-21: 

Response A23-21: 

Comment A23-22: 

Response A23-22: 

Comment A23-23: 

Response A23-23: 

Comment A23-24: 

Response A23-24: 

Comment A23-2S: 

Response A23-2S: 

APPENDIX H 

See responses to Common Issues 1 and 2. 

All alternatives achieve similar biological results with similar costs. 

No response necessary. 

All alternatives should receive equal treatment. 

As indicated by Table 4.2-1, CRiSP results are somewhat generalized when dealing 
with the minute flow variations and characteristics. Only these results for CRiSP are 
illustrated because only Alternative 1 and Alternative 4 flow actions were utilized in the 
QlOdel nms. Alternatives 1 and 4 are representative of the changes in flow volumes and 
timing that are used in all the alternatives. Additional information on the CRiSP model 
is presented in Appendix E. 

Use of average flows across low water conditions more informative. 

See response to Comment A19-10. 

Supports the choice of operations from 1985 to 1990 as Alternative 1, no action. 

No response necessary. 

Objection to the Alternative 4, the preferred alternative. 

The decision to provide flow augmentation during the summer to assist juvenile fall 
chinook migration is based on the request of NMFS in its Biological Opinion for 1992 
operation. 

Letter A24, Glenwood IGA FoodlinN (Doug DonlieT), December 3, 1992 

Comment A24-1: 

Response A24-1: 

Comment A24-2: 

Response A24-2: 

Comment A24-3: 

Response A24-3: 

Recreation losses are underestimated. 

See responses to Comment A21-6 and Common Issue 4. 

Negative comments from tourists were received. 

The SEIS acknowledges that lowered reservoir elevations would have adverse physical 
impacts affecting recreation. 

Decline in sales during July and August were directly related to low water levels. 

See response to Common Issue 4 and revised text Sections 4. 10 and 4. 13. 

Letter A25, Direct Service Industries, Inc. (John D. Carr), December 7, 1992 

Comment A25-1:  

Response A25-1: 

Comment A25-2: 

Response A25-2: 

ACOE/2-12-93/03865A.2 

Assumptions about increased flow and salmon migration may be faulty. 

See responses to Common Issue 5 and Comment A25-23. The reports of Drs. Gall and 
McNeil and Karen Kreeger have been reviewed and incorporated into the analysis for 
the final SEIS . 

The scope of the draft SEIS is limited. 

See response to Common Issue 2. 
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Comment A25-3: 

Response A25-3: 

Comment A25-4: 

Response A25-4: 

Comment A25-5: 

Response A25-5: 

Comment A25�: 

Response A25�: 

Comment A25-7: 

Response A25-7: 

Comment A25-8: 

Response A25-8: 

Comment A25-9: 

Response A25-9: 

Comment A25-10: 

Response A25-10: 

Comment A25-11 :  

Response A25-1 1: 

H-84 

- -- - - -------------------------------------

Alternative measures will raise the price of energy. 

No response necessay. 

Opposition to Alternative 4, the preferred alternative. 

No response necessay. 

The draft SEIS is not clearly written as a supplement to the 1992 OA/EIS and contains 
elements of a stand-alone EIS. 

The cooperating agencies believe that the document even though it has some of the 
same characteristics as a stand-alone EIS, it clearly defines that it is a supplemental EIS 
and provides the reasons in Section 1 . 1 .  Proceeding with a Supplemental EIS is not 
prejudicial to the NEP A process in any way. 

Alternative 4 is more expensive than Alternative 2, and does not provide greater 
benefits. 

The estimates of percent increase in survival and cost effectiveness show that all 
alternatives achieve similar biological results with similar costs. NMFS indicated in 
their 1992 Biological Opinion that additional summer flow augmentation should 
decrease mortality of juvenile wild fall chinook. Based on the absence of regionally 
accepted hard data to refute the opinion of NMFS, the cooperating agencies believe that 
Alternative 4 is the alternative that will provide the best survival. 

The alternatives are based on unreliable evidence. 

See response to Common Issue 5. 

The assumption that fall chinook benefit from increased flow is faulty. 

See responses to Common Issue S and Comment A25-23. Flow-survival assumptions 
are weighted differently for the three modeling efforts Used in the final SEIS based on 
the modeling group's interpretation of the available data. More recently, available PIT
tag data from NMFS may lead to modification of these assumptions by some of the 
model groups. Since all three models incorporate some form of the same data set, an 
analysis of reliability of one group's model relative to another group's model is not 
warranted and is beyond the scope of this SEIS process. The larger interagency 
coordinated model comparison effort (Analytical Methods Coordination and 
Documentation process as termed by the T.E.C.H. Committee) will be relied upon in 
further discussions of these controversial topics. 

The scope of the draft SEIS is limited. 

See response to Common Issue 2. 

The range of alternatives was limited to flow measures and should have encompassed 
greater options. 

See response to Common Issue 2. 

The FWSH and ELCM models should not be used in the final EIS. 

Text has been revised in Section 4.2.2 explaining inclusion of STFA model. 
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Comment A25-12: 

Response A25-12: 

Comment A25-13: 

Response A25-13: 

Comment A25-14: 

Response A25-14: 

Comment A25-15: 

Response A25-15: 

• 

Comment A25-16: 

Response A25-16: 

Comment A25-17: 

Response A25-17: 

Comment A25-18: 

• Response A25-18: 
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Cumulative effects to salmon need to be addressed. 

NPPC provided some parameter sensitivity analysis prior to and for the draft SEIS. 
BPA used the risk analysis sensitivity approach for the draft SEIS. More intensive 
interagency coordination following the release of the draft SEIS resulted in revised 
parameter and assumption range estimates for the areas carrying high uncertainties. 
Parameter-related sensitivity analyses and calibration procedures are priority exercises 
for the larger interagency coordinated model comparison effort (i.e., Analytical 
Methods Coordination and Documentation process) and is beyond the scope of this 
SEIS. 

The 65 percent harvest rate assumption is improper. 

See response to Comment A23-11. 

Measures to assist juvenile Snake River sockeye are unnecessary. 

The point about no juvenile sockeye migration in 1993 and 1994 is well taken; 
however, the time horizon for the interim actions is uncertain, and will likely extend 
beyond 1994. It, therefore, is appropriate to address potential benefits to sockeye in 
later years. 

The SEIS should be a supplement, not a hybrid. 

The Corps believes . that there are sufficient clear statements throughout the document 
identifying it as a supplement. Please note that Chapter 2 of the SEIS includes only 
brief summaries of environmental conditions in the geographic area covered by the 
1992 OAIEIS; the longer descriptions in this chapter address resources at and near 
Libby and Hungxy Horse, which were not covered by the original EIS. As noted in the 
SEIS, the CEQ regulations indicate supplements should be prepared when there are 
changes in the proposed action; the •new alternatives• evaluated in the SEIS are 
variations on the actions proposed in the 1� OAIEIS. 

The supplement should state that its intent is to analyze the decisions made in the 1992 
OAIEIS. Does not satisfy requirements of stand-alone EIS. 

The purpose and need of this SEIS is explained in Section 1.1 .  

The supplement contains repetitive information that should be reduced. 

For the convenience of the reader, Section 2 repeats the 1992 OAIEIS description of 
the river system and includes brief summaries of existing conditions for the 1992 
OAIEIS study area. The remainder of Section 2 is new material on Libby, Hungxy 
Horse, and their downstream river reaches; these areas were not addressed in the 1992 
OAIEIS. Section 4 of the SEIS omits most generic impact assessment material (e.g., 
discussion of impaCt mechanisms), which was presented in the 1992 OAIEIS. Section 4 
presents primarily new impact analysis material specific to the SEIS alternatives and 
their corresponding hydroregulation results, much of which is based on refined analyses 
such as the fish passage and life-cycle models and the SOR recreation models. 

Discussions and analyses from the 1992 OAIEIS should be considered to be 
incorporated by reference into the supplement . 

The 1992 OAIEIS is incorporated by reference as stated in Section 1 . 1 .  
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Comment A25-19: 

Response A25-19: 

Comment A25-20: 

Response A25-20: 

Comment A25-21:  

Response A25-21: 

Comment A25-22: 

Response A25-22: 

Comment A25-23: 

Response A25-23: 

Comment A25-24: 

Response A25-24: 

Comment A25-25: 

SEIS would further NEPA analysis by extending 1992 actions to additional years and 
providing analysis. 

The substantial change in the project refers primarily to timing. The 1992 OAIEIS 
addressed actions proposed for 1992 only, while the SEIS addresses similar actions that 
would occur annually for several years. The most significant new information is the 
model-based analysis of fish survival. Other new information includes refined 
hydroregulation analyses, assessDlf'llts addressing libby and Hungry Horse, and the 
summaxy results of the March 1992 drawdown test. 

An improved transportation system should have been considered in the analysis. 

See responses to Common Issue 2 and Comment A25-9 

All river operations were not analyzed. 

Nonflow project operations and project improvements that will occur regardless of the 
selected plan are identified in Section 3.2. Improvements to irrigation diversion 
screening and similar measures are addressed in the fish modeling analyses. 

All reasonable alternatives were not explored. 

See responses to Common Issues 1 and 2. 

Questionable assumptions were not clearly identified as unreliable. 

• 

The 1992 OAIEIS presented detailed descriptions of the types of studies and their • results and uncertainties. The current docummt states on page 4-9 that there is 
uncertainty in the conclusions that flow affects survival. Whether the correlation 
between flow and travel time or survival is "sufficiently strong" to conclude that 
increased flow will increase survival is subject to interpretation, depending on species, 
location, � flow range. However, the Corps believes the information is sufficient to 
proceed with the analysis and interpretations presented and it is not necessary to state 
these uncertainties at every conclusion. 

Should indicate flow augmmtation provided because of possible benefits projected by 
questionable studies. 

The scope of the SEIS states in the Executive Summuy, page ES-1, that "The interim 
operating plan may or may not change in the future as a result of other ongoing 
studies. • Later in the Executive Summary, page ES-11, the statement is made that 
"The outcome of ongoing regional processes (such as the NMFS Recovery Plan, the 
SCS, and the SOR), may modify the proposed actions in the future and require 
additional NEPA documentation." Page 1-1, Section 1.1 ,  Purpose and Need, paragraph 
one states that "This plan of action may be changed as a result of those long-term 
studies. " Page 1-2, Section 1.3, Scope, paragraph 2 also states that "These water 
management activities may change as a result of long-term plan of action developed 
from the ongoing studies. • 

It is the objective of the cooperating agencies to make clear in the SEIS that the plan of 
action proposed for 1993 and future years may change based on new information 
adopted by the region through other planning processes. 

The draft SEIS overstates the results of studies correlating flow and survival. 
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• Response A25-25: 

Comment A25-26: 

Response A25-26: 

Comment A25-27: 

Response A25-27: 

Comment A25-28: 

Response A25-28: 

• 

Comment A25-29: 

Response A25-29: 

• 
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Many of the studies discussing the range of data were presented in the 1992 OAIEIS 
and will not be repeated in the SEIS. The Corps has modified the statement about 
uncertainty. While the release date may affect the migration rate, most of the studies 
conducted on survival could not separate the effect of the release date from flow. 
However, that these factors have not been separated does not mean the relationship 
between flow and survival is invalid. Although these uncertainties exist, the Corps 
believes the available data are sufficient to proceed with analysis relating flow to 
survival for some stocks. 

Objection to the high costs and questionable assumptions of Alternative 4. 

No response necessary. 

Water particle travel time and juvenile salmonid migration time should not be confused. 

The Corps agrees that the model-based analysis of survival presented in the SEIS is an 
improved and more direct assessment than was possible in the 1992 OAIElS. 
However, the OAIEIS did distinguish between water particle travel time and fish travel 
time, and the varying evidence of a flow/survival relationship between yearling and 
subyearling chinook. 

Object to the use of inconclusive evidence that states Snake River fall chinook juveniles 
would benefit from increased flows. 

Many interests within the region realize that more refined studies need to be devoted to 
fall chinook (subyearling) outmigration cues and behavior. Subyearling outmigration 
travel time may be more related to how size, age, or fitness influence the degree of 
smoltification, which, in tum, influences the willingness to actively or passively 
migrate. Flow volume relationships to velocity and their influences on fish travel times 
may be a more critical factor for passive versus active migration. The available data 
for the Snake River (Berggren and Ftlardo 1991) is the only information to date to 
incorporate into a model process. Certain modeling groups (System Operation Review 
Anadromous Fish Workgroup and NPPC) are deferring the incorporation of 
subyearlings until further composite analysis can be accomplished to reduce the 
associated uncertainties with the significance of flow and behavior. The CRiSP.O and 
FLUSH 3.0 attempts at modeling for subyearlings are worthwhile in the context as a 
beginning in which refinements can be structured. To ignore subyearling chinook 
altogether on the basis of ignorance due to lack of data would not be productive to 
recovery of an ESA listed stock. 

Drafting Dworshak during late summer may assist adult migration, not adequate reason 
to choose Alternative 4. 

NMFS' 1992 Biological Opinion for the 1992 OAIEIS prioritized the 200 KAF release 
to assist juvenile subyearling outmigration over any perceived benefit to adult upstream 
migration. Temperature data indicate that Dworshak releases lower the temperature at 
the Clearwater-Snake River confluence, but do not support any significant benefit in 
lowering the water temperature at the Snake-Columbia River confluence. Colder water 
typically flows and remains distributed along the pool bottom prior to any mixing. Any 
beneficial effects would be modified by dissipation through volume loss and mixing 
through the powerhouse operation of the four projects. Preliminary analysis of 
historical temperature versus flow data indicates that many pre-dam flow years 
characteristically exceeded 68 degrees F. The blockage hypothesis situation at the 
Snake-Columbia River confluence needs further attention under alternate hypotheses, 
such as flow volume attrition in the context of temperature, turbidity, and possibly 
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Comment A25-30: 

Response A25-30: 

Comment A25-31:  

Response A25-31: 

Comment A25-32: 

Response A25-32: 

Comment A25-33: 

Response A25-33: 
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velocity of the water. The choice of Alternative 4 is based upon the NMFS' Biological 

• Opinion prioritization of the water release for benefiting juvenile outmigration, hence 
Alternative 4 would allow the flexibility in flow shaping to compensate for current 
uncertainties related to both of the respective juvenile and adult migration parameters. 

Draft SEIS does not consider cumulative actions that affect fish. 

See responses-to Comments T6-1-3, A23-12, and A23-14 concerning hatchery and 
habitat, and to Comment A25-12. 

Draft SEIS does not consider cumulative effect of actions that benefit fish. 

The cooperating agencies are not responsible for the management of harvest or natal 
stream habitat quality. The SEIS addresses the effects of interim flow measures on the 
Snake and Columbia River environment. The mOdels principally address the effects of 
interim flow measures on the wild populations of the salmon stocks. Varied 
assumptions and related sensitivity analyses designed to gauge the contributions of 
varied parameter values are beyond the scope of this SEIS and will be addressed in the 
larger interagency model comparison process (the Analytical Methods Coordination and 
Documentation process as termed by the T.E.C.H. Committee). The long-term 
juvenile survival and adult recruitment trends in the draft SEIS (40 years for SPM and 
SO years for SLCM) are indicative of the cumulative effects to spring/summer and fall 
chinook stocks. 

Unlikely that Snake River sockeye will migrate in 1993. 

Sockeye analysis has been removed from downstream survival modeling analysis • because few smolts will be migrating naturally from the lake within the next 2 to 3 
years. All identified adult members of the stocks have been collected for hatchery 
rearing and not allowed to spawn in Redfish lake. While the statement about naturally 
spawning anadromous stocks in Redfish lake is correct (that is, no ocean-migrating 
adults have spawned in the wild that would produce outmigrating smolts in the 
foreseeable future), there is another possible source of smolts from the lake. In fall 
1992, beach-spawning resident Oncorhynchus nerka were observed spawning at a time 
and in a lake region previously considered only to be used by anadromous stocks. 

Currently, the genetic characteristics of these fish are not well enough known to 
determine if they closely relate to the anadromous adults found in 1991 and 1992, the 
outmigrating smolt of those years, or the resident spawning kokanee. The final 
decision of what constitutes endangered stock in this lake has not been determined, but 
could, in the future, include the spawning stock found on the beach and their offspring. 
Some of this stock could outmigrate from the lake in the near future if undetected 
populations of this group spawned in other years. Therefore, future migration 
conditions for these stocks need to be considered. In addressing issues relative to their 
significance, the Corps believes that any activity under its control that has the potential 
of affecting a federally listed endangered species needs to be evaluated, because any 
loss of an endangered species could be significant. Also see response to Comment 
A25-14. 

Analysis of alternatives is confusing. 

The cooperating agencies have tried to present information in the most concise and 
effective manner. Text has been clarified where possible to respond to specific 
comments. The SEIS has been revised to include a discussion of the differences in 
passage model results for all alternatives. 
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• Comment A25-34: 

Response A25-34: 

Comment A25-35: 

Response A25-35: 

Comment A25-36: 

Response A25-36: 

Comment A25-37: 

Response A25-37: 

• 
Comment A25-38: 

Response A25-38: 

Comment A25-39: 

Response A25-39: 

• 
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Criteria for evaluating alternatives should be modified. 

See response to Comment A23-16. Juvenile salmon survival, cost-effectiveness, and 
environmental effects are the criteria used in the plan selection. Impacts to adult 
salmon are evaluated and considered in the SEIS under environmental effects of the 
actions. The use of the juvenile passage model is one measure of the effectiveness of 
the proposed actions. The final SEIS includes sensitivity analysis of all alternatives. 
The cooperating agencies use all quantitative and qualitative information available in 
making plan selection 

Draft SEIS needs to be restructured. 

See responses to Comments A25-5, -15, -16, -17, -18, -19, and -33. 

Reasoning behind selection of preferred alternative needs to be further defined. 

The text has been modified in response to this comment. 

Draft SEIS is confusing and incomplete. 

Without reference to specific pages or paragraphs considered to be incomplete, it is 
difficult to provide a specific response. The SEIS preparers have attempted to clearly 
define the actions included in each alternative and the differences in effects among 
alternatives. Table 3.2-2 clearly lays out the composition of the alternatives for easy 
comparison. Other tables in Section 3 indicate the reservoir regulation changes for the 
alternatives. The impact analyses in Section 4 identify differences in effects among the 
alternatives, or so state when there would be no differences. For many locations or 
resources there would be little or no differences among the alternatives. This is 
particularly true for the reservoir operation and Columbia River flow augmentation 
components, which are common to Alternative 2 through 5. 

Analyses were superficial. 

The final SEIS will include additional sensitivity analysis for certain measures, 
including transportation effectiveness and the flow-travel time relationship for fall 
chinook. In addition, uncertainty in a number of parameters is already accounted for 
by using a range of effectiveness levels (low, moderate, and high). We agree that 
computer modeling cannot be used to predict absolute outcomes. Instead, it is intended 
to provide information regarding relative direction and magnitude changes. It is 
especially important when dealing with the complexity and uncertainty involved in both 
biology and river system operations. Regarding harvest assumptions, please see the 
response to Comment A25-13. 

Scientific methods work on unproven assumptions, and need improvement. 

The impact analysis matrix approach proposed would be overly complex without 
providing any further critical information for the decision process. SLCM was 
developed for risk analysis; hence, its stochastic structure utilizing probability 
distributions. Other Federal agencies that are more responsible for habitat management 
(principally the U.S. Forest Service) use impact analysis matrix evaluation where it is 
more fitting when quantifiable variables are characterized (e.g. , acreage, dollars). One 
significant negative attribute is that ecological processes (e.g. , recruitment via 
connectivity in the U.S. Forest Service case, or via flow-travel time survival) are not 
adequately characterized through simple counting procedures. Of course, indicators can 
be used in the matrix, but the weighting factor is still biased by the best argument in the 
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Comment A25-40: 

Response A25-40: 

Comment A25-41: 

Response A25-41: 

Comment A25-42: 

Response A25-42: 

team (e.g. , Model A's assumption for process #1 is more reliable than Model B's 

• assumption for process #1). This exercise would likely be unproductive for the 
biological characterization. 

Draft does not provide a balanced analysis of all alternatives. 

The primary effect of the alternatives is on migrating smolts, so the focus of the 
analysis was in that area. Other than underyearling chinook, fish are in areas affected 
by the alternatives only during downstream and upstream migration. The effects of the 
alternatives on areas other than smolt migration are discussed under •Other Effects on 
Juvenile Salmonids• and • Adult Anadromous Fish. • In all cases, the differences 
between all alternatives except Alternative 1 would be undetectable; therefore, they 
were not discussed separately. 

Include discussion of possible negative impacts of increased flow. 

Fall chinook historically developed in the free-flowing river systems of the Snake and 
Columbia rivers. Under these conditions, average cross-sectional river velocity, or 
water particle travel time was Diuch higher than any flow situation occurring under the 
current reservoir environment. Under this higher velocity regime, fall chinook 
remained in the system long enough to adequately feed and develop before entering the 
marine environment. Flow modifications under consideration will result in significantly 
reduced flow velocity in the reservoirs compared to what fall chinook have encountered 
historically. Because fall chinook were very successful under the historically high 
velocity regime, there is no reason to be concemed that any increased flow and velocity 
alternative being considered will result in downstream fall chinook displacement . 

Should include analysis of juvenile salmon biology and migratoty behavior. 

The summary information is of interest in defining how salmon may respond to 
different environmental situations. However, the primary questions remain: (1) does 
increased velocity increase downstream movement of stocks? and (2) is increased 
movement an advantage to survival? While uncertainties about both of these questions 
remain, the Corps believes the majority of pertinent information on the Columbia-Snake 
River System suggests the answer is a qualified yes to both of these questions for the 
periods and flows being considered. The Corps has considered the factors adequately 
to address the impacts of the proposed actions on salmon stocks. 

• 

Letter A26, Northwest Environmentlll Defense Center U011n K. Eltnum), December 7, 1992 

Comment A26-1: 

Response A26-1: 

Comment A26-2: 

Response A26-2: 
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The SEIS is not readable or clearly -understandable. 

The agencies have attempted to provide a readable SEIS. Because of time constraints, 
a full, detailed economic analysis was not possible. The costs shown are reasonable 
estimates rather than precise quantitative expressions. 

Cannot determine if the NMFS standard of reversing salmon decline is met by the 
alternatives. 

Directed by NEPA, Section 1502. 14 (a), the cooperating agencies evaluated all 
reasonable known alternatives for inclusion in the SEIS. As explained in the SEIS, 
many alternative actions were eliminated from detailed study because they could not be • objectively evaluated or implemented within the limited time period necessary to 
finalize a Record of Decision on the SEIS prior to the beginning of spring 1993 juvenile 
salmon migration. Because of the urgent need to protect the salmon, this document was 
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Comment A26-3: 

Response A26-3: 

Comment A26-4: 

• Response A26-4: 

Comment A26-5: 

Response A26-5: 

Response A26-5: 

Comment A26-6: 

Response A26-6: 

• 
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prepared in an extremely short timeframe, restricting development of new actions . 
Many alternative actions that were eliminated from further evaluation are being 
considered in other studies. 

The SEIS alternative actions will be evaluated by NMFS for improvement over the 
actual operation that took place in 1992 and the planned operation and forecasted water 
volume year for 1993. 

The no-action alternative and baseline for computations should be 1992 operations. 

NEPA requires that each EIS include an existing condition or "no action" alternative 
against which the effects of all action alternatives are measured. Normal operations are 
the manner in which the projects and fish programs were operated from about 1985 to 
1990. (Water years nm from October through September.) 

The NMFS, in their Biological Opinion for 1992, specifies that if operation of the 
Federal Columbia River Power System continues as proposed for 1992, it would not be 
sufficient to reverse the decline of the listed stocks over one life cycle. Further, they 
say that additional steps will likely be needed in 1993 and future years. Those 
additional steps are not solely flow augmentation actions, but include habitat protection, 
transport program improvements, predator control, natural propagation, and 
augmentation of salmon populations, etc. 

Structural changes affecting passage must be considered. 

See response to Common Issue 2. 

Use real numbers, not percentages, when quantifying fish survival. 

See response to Comment A18-4. 

The use of strict national economic development (NED) analyses is not considered 
appropriate when dealing with endangered and threatened species. Any attempt to 
assign a monetary value to endangered fish, given current techniques, would not 
account for the full value to society. Therefore, the absolute biological goal is replaced 
with the relative measure of percent change in juvenile survival. 

The analysis of alternatives considers actions taken outside the permissible scope of the 
draft SEIS. 

Improvements to spawning and rearing habitat do not need to be included in the 
preferred (or any) alternative to be mentioned in the SEIS. Rather than being outside 
the permissible scope of the SEIS, these actions meet the definition of "reasonably 
foreseeable" future events or conditions that must be taken into account. The existing 
screening program for irrigation diversions, which is discussed in Appendix A and 
elsewhere, is one of the key habitat improvements. Inclusion of habitat measures in the 
NPPC amendments, which will apparently influence the NMFS recovery plan, will also 
increase the likelihood that habitat improvements will occur. 

· The SEIS is specifically not restricted to 1993 operations, but rather addresses an 
interim period of uncertain duration. Changes that will occur in other parts of the 
system through 1998 are quite relevant to the assessment of the interim actions and 
should be included in the analysis. Differences in assumptions are one reason why the 
analysis was done with multiple models. 
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Comment A26-7: No long-range plan for salmon reeovery. 

Response A26-7: See response to Common Issue 3. 

Comment A26-8: The NEPA process in subsequent years is unclear. 

Response A26-8: See responses to Comments A1S-2 and 57-8. 

Leltu A27, Tobtl«o Volley Economic Devtlopmmt Coruu:il (Joe Gibbo111), December 3, 1992 

Comment A27-1: 

Response A27-1 :  

Comment A27-2: 

Response A27-2: 

Comment A27-3: 

Response A27-3: 

Comment A27-4: 

Response A27-4: 

Comment A27-S: 

Response A27-S: 

Comment A27-6: 

Response A27-6: 

Comment A27-7: 

Response A27-7: 

Data are insufficient to support fugitive dust statements. 

The statement in question refers to the incremental change resulting from the proposed 
action. The SEIS acknowledges an existing concern over blowing dust, but the 
hydroregulation results do not indicate this situation would be measurably worsened. 

Sediments from Lake Koocanusa contribute to dust problem. 

The statement quoted in the comment is correct; sediments in Lake Koocanusa are fine 
enough to become airborne when dried and exposed to wind. Air quality impacts are 
discussed in Section 4.6. 

Recreation statistics are outdated. 

The draft SEIS reports current (1991) figures for total visitation, but a detailed 
breakdown of use was not available. The 1985 data were the most tee4\2lt available for 
distribution of use by site, season, or activity. Other items from this comment have 
been used to modify the text. 

Lake Koocanusa extends into British Columbia, not Alberta. 

The text has been modified. 

Incomplete presentation of unemployment statistics. 

Unemployment statistics for three Montana counties in the study were collected. The 
text has been updated to include these figures, and a graph of representative county 
unemployment rates has been added. 

Dust problems with lower reservoir levels. 

Silt is deposited in the reservoirs annually; drawdown exposes the silt deposited along 
the shoreline. The effects of Alternatives 2 through S on sedimentation would be to 
shift the location of sediment delivery to lower parts of the reservoir as stated in 
Section 4.5.4. This does not increase the amount of silt deposited in the drawdown 
zone. The overall effect of Alternatives 1, 2, 4, and S are negligible. The effects of 
Alternative 3 would be minor and would only occur during a few months in low-water 
years. 

Constraints on facility use caused by drafts. 

The qualifier here reflects the fact that when such deeper drafting would occur, it 
would usually be in winter or spring when few recreationists would be using the 
reservoir. The analysis included much more than just Forest Service campgrounds. 
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Comment A27-8: 

Response A27-8: 

Comment A27-9: 

Response A27-9: 

Comment A27-10: 

Response A27-10: 

APPENDIX H 

Visual impacts of Lake Koocanusa drafts. 

The statement in question here refers to incremental effects, the change from what 
already occurs. Most viewers would consider an additional 20-foot draft from 120 to 
140 feet to be an insignificant change. 

Drawdowns would increase negative effects. 

See response to Comment A27 -8. 

Recreation loss estimates are faulty. 

See responses to Common Issue 4 and Comment A21-6. 

Letto A28, ldllho Water Users Assodation, Iru:. (Lynn Tominaga), December 8, 1992 

Comment A28-1: 

Response A28-1 :  

Comment A28-2: 

Response A28-2: 

Comment A28-3: 

Response A28-3: 

Comment A28-4: 

Response A28-4: 

Comment A28-5: 

Response A28-5: 

Comment A28-6: 

Response A28-6: 
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Lack of alternatives other than flow considerations. 

See response to Common Issue 1. Alternatives 2 through 5 include components for 
both storage and nm-of-river projects. Elevations for the nm-of-river projects are 
provided in Section 3.2; 

Use of Idaho water to increase flow velocity. 

The March 1992 drawdown test provided information on water particle travel time and 
dissolved gas levels. A future biological drawdown test(s) may be needed to collect 
much of the biological data, but technical experts have not reached consensus on a test 
design that would provide this information. 

Interim measures should have a time limit established. 

Many other activities, identified in the SEIS, Section 1.5 and Appendix C, will also 
eventually modify the preferred alternative identified in the SEIS. Also, see response 
to Comment A15-2. 

Water quantity jurisdiction may go to federal agencies. 

If and when any of the proposed interim alternatives are recommended for permanent 
implementation, those actions will be evaluated and further environmental 
documentation will be completed to address the effects of the proposed permanent 
implementation. 

Range of alternatives is restricted to augmentation vs. drawdown. 

See response to Common Issue 2. 

Question the validity of using water from Idaho. 

Alternatives evaluated in the SEIS are those that cooperating agencies could implement 
to contribute to the survival of the salmon� Relying on flow actions alone will likely 
not stop the decline of the Snake River salmon. Modifications to other contributing 
factors such as habitat, harvest, predation, water quality, etc. , must also be achieved . 
Although the proposed flow improvement measures show small incremental 
improvements, these flow actions are critical to an overall recovery program. 
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Comment A28-7: 

Response A28-7: 

Question the logic of flows at Columbia and Snake Rivers being reduced concurrently 
with release from Dworshak Reservoir. 

See response to Comment S1-3. 

Letter A29, Idaho Wilt1life Fetlemtion (Robert Minter, Jr.), December 4, 1992 

Comment A29-1 :  

Response A29-1: 

Comment A29-2: 

Response A29-2: 

Comment A29-3: 

Response A29-3: 

Comment A29-4: 

Response A29-4: 

Comment A29-5: 

Response A29-S: 

Comment A29-6: 

Response A29-6: 

Comment A29-7: 

Response A29-7: 

Comment A29-8: 

Response A29-8: 

Range of options is limited in scope. 

See response to Common Issue 2. 

Hydro system operations need to be changed. 

See response to Comment A6-2. Section 1.5 and Appendix C of the SEIS discuss the 
many other programs and activities currently underway to modify operation of the · 
hydro system and improve other factors that have caused the decline of the listed 
salmon stocks. 

1992 operation of the Snake/Columbia rivers hurt salmon stocks. 

There are no empirical analytical results available yet that address survival conditions in 
1992. The HYSSR results and fish passage models indicate that the proposed actions 
would improve flows, and provide benefits to fish, compared to what would otherwise 
occur. The degree of improvement would also be greater in a low-flow year. The 
SEIS modeling analyses made no attempt to project what actual flows would be in any 
given year, as they operate over a 50-year historical water record. 

Oppose the models used. 

See response to Comment A16-3. 

Request use of a historical baseline (1984 to 1991) and projected vs .. actual analysis. 

Hydroregulation model numbers detailing flow volume, pool elevations, discharges, etc. 
for the upper Snake River were not included in the draft SEIS and will not appear in 
the final SEIS because of the large amount of space required to reprint this information. 
Water flow analysis is achieved for every water project in the Columbia-Snake drainage 
system using mathematical computer models based on SO years of actual water records, 
providing a large variation in possible water volumes. Impacts derived were based on 
the analysis of the computer model that simulate conditions depicted in the alternative. 

Draft SEIS offers no guidance for long-term recovery. 

See responses to Common Issue 3. 

Recommend activities to be incorporated. 

See response to Common Issues 1 and 2. 

Questions the role of NMFS as a cooperating agency. 

See response to Comment A16-S. 
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Letter A30, JiJJitMad Laken Inc. (Did WoUin), December 9, 1992 

Comment A30-1:  

Response A30-1:  

Comment A30-2: 

Response A30-2: 

Comment A30-3: 

Response A30-3: 

Comment A30-4: 

Response A30-4: 

Comment A30-5: 

Response A30-5: 

Urge an ecosystem approach to evaluating dam operations. 

The objective of the SEIS is to evaluate the incremental effects of the proposed action, 
which appear to be minor based on small changes in flows and elevations. Existing 
impacts from operation of Hungry Horse and Kerr are being appropriately studied in 
other forums. 

Recognize Northwest Power Planning Council approval of a selective withdrawal 
structure at Hungry Horse Dam. 

This information has been added to the text in Section 4. 1 .2. 

Impacts of drawdowns at Hungry Horse are direct. 

The term indirect was used because the Montana projects would not be action sites for 
flow improvement measures, but in Alternative 3 they would be allowed to respond to 
system demands. 

Concerns regarding bull trout in Flathead Lake. 

The discussion was expanded. 

Potential impacts of Flathead and Kootenai drainages have been ignored� 

See responses to Comment A30-3 and Common Issue 1.  

Letter A31, Dworslulk Excunions (Jerry 0. Olin), December 3, 1992 

Comment A31-1: 

Response A31-1: 

ACOE/2-12-93/03865A.2 

History of patterns of bookings for Dworshak Excursions show effect on drawdown on 
business. 

See response to Common Issue 4. Impacts to recreation have been given substantial 
consideration in the SEIS . 



APPENDIX H 

Individual 

Leiter 11, Reed Blll'kholdN, October 28, 1992 

Comment 11-1: 

Response 11-1: 

Best solution for restoring salmon is to remove all 8 dams between Lewiston and 
Portland. 

See response to Common Issue 2. 

Letter 12, Lyman K. Schwtudof, October 29, 1992 

Comment 12-1: 

Response 12-1: 

Need to maximize opportunities for food production/transport from irrigated lands. 

The Endangered Species Act obligates the cooperating agencies to ensure that actions 
taken with regard to system operations do not jeopardize the continued existence of a 
species that has been listed as threatened or endangered. Additionally, agencies are 
directed under ESA to use their authorities to carry out programs that contribute to the 
conservation of listed species. The listing of the Snake River sockeye as endangered 
and the spring/summer and fall chinook as threatened requires that the Corps, .BPA, 
and BOR comply with ESA. 

Leiter 13, Wade and Carol Waugh, NoNIIIber 1, 1992 

Comment 13-1 :  

Response 13-1:  

Comment 13-2: 

Response 13-2: 

Comment 13-3: 

Response 13-3: 

Comment 13-4: 

Response: 13-4: 

Comment 13-5: 

Response 13-5: 

H-96 

Opposed to further drawdowns. 

No response necessaxy. 

Drawdown in March had devastating effect; was not a smart idea. 

See response to Common Issue 4. 

Idahoans being asked to pay for losses for which they are not responsible. 

The attached order concerning Washington Water Power Company's request for a 2.59-
percent surcharge to WWP customers identifies the sources of the need for the 
surcharge as primarily poor hydro conditions at WWP projects, not projects included in 
the SEIS. Therefore, it seems erroneous to conclude that salmon actions caused the 
need for the surcharge. Also, the available evidence from an analysis of the model 
results indicates that it is not too late for recovery actions to have a positive effect on 
salmon recovery. 

BPA is wasteful in spending money; resent paying higher power rates to subsidize 
waste. 

The expenditures listed are not within the scope of this EIS. 

No more drawdown; no more rate increases. How much spent for November public 
meetings? 

It is not easy to separate among the several cooperating agency budgets the personnel 
and direct expenditure costs incurred for the draft SEIS public meetings. The agencies 
believe that these meetings were valuable in meeting the obligation to obtain public 
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input into the process. Moreover, numerous attendees expressed appreciation to the . 
agencies for listening to what the people had to say at these meetirigs. 

Letter 14, Jim Pritcluud, November 28, 1992 

Comment 14-1: 

Response 14-1: 

Comment 14-2: 

Response 14-2: 

Comment 14-3: 

Response 14-3: 

Support Alternative 1.  

No response necessary. 

Preferred alternative in SEIS too costly. 

Drafting the Lower Snake pools is not proposed as an interim action in this SEIS. 

Too many uncertainties to implement preferred alternative. 

The cooperating agencies have been forthcoming in acknowledging uncertainties 
associated with the proposed actions in the SEIS. However, they have an obligation 
take action under the ESA and that uncertainty is not sufficient reason to delay actions 
that might help listed salmon. 

Letter 15, F.A. Bayer, November 13, 1992 

Comment 15-1: Support Alternative 2. 

Response 15-1: No response necessary. 

Comment 15-2: Oppose any drawdown. 

Response 15-2: No response necessary. 

Letter 16, LintliJ Mcaure, November 13, 1992 

Comment 16-1: 

Response 16-1: 

Comment 16-2: 

Response 16-2: 

Comment 16-3: 

Response 16-3: 

Comment 16-4: 

Response 16-4: 

ACOEI2-12-93/0386SA.2 

Drawdown of Lake Koocanusa will have negative effects on resident fish and air 
quality. 

No response necessary. 

Need to assess impact on deteriorating air quality. 

The obligation of the SEIS is to address incremental air quality impacts associated with 
the proposed actions. The document has established that there would not be significant 
changes at libby under the preferred alternative; therefore, there would not be 
significant incremental impacts to air quality. The Corps is aware of the concerns over 
respiratoty and bronchial illness in Tobacco Valley and is worlcing with agencies and 
residents in monitoring and evaluating the existing problem insofar as such activities fall 
within the Corps' jurisdiction. 

Need to assess impact on resident fish. 

Items listed in the letter are covered in text. No response necessary. 

Discuss siltation of lightweight dirt residue on receding shorelines. 

Addition of this possible effect has been noted in Section 4. 1.3. However, based on the 
proposed operating conditions, this effect is not likely to be significant. 
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Comment 16-5: 

Response 16-5: 

Comment 16-6: 

Response 16-6: 

Discuss economic impacts to recreation due to reduced pool elevations at Libby . 

Section 4. 10. 10 presents the estimated changes in visitor hours with each altemative. 
Altemative 3 is the only altemative with lower Libby Pool elevations from the base 
condition and has about a 3-percent reduction in visitor hours on average. Section 
4. 13. 1  discusses in qualitative terms the likely resulting economic impacts. Additional 
information concerning ongoing activities in SOR to quantify economic impacts to 
regional economics due to recreation loss has been added to this section. 

Must consider and accept responsibility for impacts. 

The SEIS has attempted to carefully document impacts identified from the proposed 
actions, and the agencies are giving careful consideration to such impacts. Based on 
our consideration of impacts, the Corps believes it has fulfilled its obligations under 
NEPA. 

Leiter 17, Roy E. Btuier, NoNmber 16, 1992 

Comment 17-1: Support no action altemative. 

Response 17-1: No response necessaey 

Leiter 18, Wt117m H. MtUOn, NoNmber 17, 1992 

Comment 18-1: Appears study has been thorough; continue plan development in cost-effective JDIDDer. 

Response 18-1 :  No response necessaey. 

Comment 18-2: Support Altemative 4. 

Response 18-2: No response necessaey. 

Comment 18-3: Believe transportation will be most cost-effective way to improve salmon runs. 

Response 18-3: No response necessaey. 

Comment 18-4: Do not understand why harvest is permitted to continue. 

Response 18-4: No response necessaey. 

Comment 18-5: Support efforts to determine benefits from various methods of improving salmon runs. 

Response 18-5: No response necessaey. 

Letter 19, Kent Nielson, No•ember 18, 1992 

Comment 19-1: Economic well-being of Pacific Northwest is of primary importance. 

Response 19-1: No response necessaty. 

Letter 110, Faith Coolce, Nopember 23, 1992. 

Comment 110-1 : What agency is responsible for study of juvenile fish maturation. 
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Comment 110-2: 

Response 110-2: 

APPENDIX H 

The cooperating agencies are not aware of a specific study being undertaken of the 
relation of drawdown to maturation of young salmonids. Many agencies are involved 
in studies of anadromous fish resources. NMFS bas overall responsibility for 
compliance with the Endangered Species Act. 

What agency is responsible for ensuring cold; clean, quality water? 

Federal water quality standards under the Clean Water Act are monitored by the EPA. 
Water quality standards within each State's jurisdictions are established and enforced by 
the States, i.e. , the Idaho Department of Health and Welfare, the Oregon Departmental 
of Environmental Quality, the Washington State Department of Ecology, and the 
Montana Department of Health and Environmental Sciences. 

Letter Ill, Sidney N. Clouston, Jr., Norember 19, 1992 

Comment 111-1: 

Response 111-1: 

Comment 111-2: 

Response Ill-2: 

Comment 11 1-3: 

Response 111-3: 

Why no mention of renewable power sources as alternatives to hydropower? 

Impacts to air quality are only generated by fossil resources, not by clean, renewable 
energy sources. The SEIS, which examines potential environmental effects of actions, 
focuses on fossil resources as the usual reliable alternative energy source to determine 
environmental effects and costs to region. 

Agencies need update on Energy Policy Act of 1992. 

This comment and the subsequent material to which it refers addresses the subject of 
resource acquisition, which is outside the scope of this SEIS . 

Need to consider photovoltaic systems in SEIS. 

See response to 11 1-2. 

Letter 112, William F. Lllnen, December 7, 1992 

Comment 112-1: 

Response 112-1: 

Need to consider access for disabled at Dworshak during •season of use. • 

The cooperating agencies have considered the laws applicable to Federal agencies 
concerning access for the disabled with regard to the proposed actions and will comply 
with the applicable laws. 

Letter 113, Thomas A. Townsend, December 6, 1992 

Comment 113-1: 

Response 113-1: 

Comment 113-2: 

Response 113-2: 

ACOE/2-12-93/0386SA.2 

How can an alternative be selected before SCS is completed? 

The SCS is a long-term study; a Phase I report is not due until mid-1993. Under ESA, 
the agencies are required to take action now to contribute to the recovery of listed 
salmon stocks. The actions in the SEIS are clearly interim, pending the results of the 
long-term studies, including the SCS. When these studies are completed, structural 
changes, including design criteria, will be taken into account along with other long-term 
actions and interim actions examined to create an integrated recovery plan to restore 
declining salmon stocks. 

Lacking SCS, no alternative is supportable. 

See response to Comment 12-1. The agencies have a responsibility under the ESA for 
current action. 
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Letter 114, 17uqne Chsumell, December 3, 1992 

Comment 114-1: 

Response 114-1: 

Comment 114-2: 

Response 114-2: 

Comment 114-3: 

Response 114-3: 

Comment 114-4: 

Response 114-4: 

Lack of urgency present in document. 

Comment noted. See response to Comment 113-1. 

Should distinguish between indigenous and nonin.digenous resident fish: 

We do not believe a distinction between indigenous and nonindigenous species would be 
appropriate. Some nonin.digenous species are managed as game fish by state agencies. 
The treatment of resident fish in the SEIS reflects the general regulatory and 
management status of the respective species. 

Have a series of questions regarding draft SEIS. 

See responses to Comment A13-2 and Common Issue 5. Velocities related to flow 
volumes and fish travel time are not a direct or linear relationship. The degree of 
smoltification and influences on stock behavior modify passive versus active migrational 
patterns related to adequately characterizing fish travel time. See also responses to 
Common Issues 3, 8 and 9 and Comments S7-10, 16 and 73. 

Do not believe that barging fish from Snake works. 

See response to Common Issue 8. 

Letter 115, Frank GlU'Ulerson, December 4, 1992 

Comment 115-1: 

Response 115-1: 

Comment 115-2: 

Response 115-2: 

Comment 115-3: 

Response 115-3: 

Comment 115-4: 

Response 115-4: 

Comment 115-5: 

Response 115-5: 

H-100 

No consideration is given to adverse effects of proposed drawdowns on existing fish 
populations. 

The SEIS tiers to the 1992 OAJEIS, which discussed the effects of lowering lower 
Snake River pools to MOP on anadromous fish other than salmon and on resident fish. 
No alternative in the draft SEIS calls for a drawdown below MOP. 

No consideration given to possible loss of birds and other wildlife from riparian habitat 
loss. 

See response to Comment I 15-1. 

No consideration given to alternative methods of increasing fish survivability at sea. 

The SEIS, like the 1992 OAJEIS, is limited in scope to consideration of water 
management activities in the Columbia-Snake River System. Other studies, including 

. several listed in Section 1.5 of the SEIS, address actions that could be taken regarding 
fish survival at sea. 

No consideration given to constructing ways to bypass dams. 

The System Configuration Study is the vehicle for consideration of structural changes in 
the Columbia-Snake River System. Such action is outside the scope of the SEIS. See 
response to Common Issue 2. 

No consideration given to removal/replacement of dams. 

See responses to Comments 115-3 and 115-4. 

ACOE/2-12-93/0386SA.2 

• 

• 

• 



• 
Comment 115-6: 

Response 115-6: 

Comment 115-7: 

Response 115-7: 

Comment 115-8: 

Response 115-8: 

Comment 115-9: 

Response 115-9: 
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No hard data exists to support contention that drawdown will increase fish populations . 

See responses to Comment 14-3 and Common Issue 5. 

No consideration given to where more dams might be located and their impacts. 

See response to Comment 115-4. 

No consideration given to equitable distribution of effects among those to benefit from 
action. 

In meeting NEPA requirements, the objective of the SEIS is not to determine how to 
"apportion • effects, but rather to analyze them and come up with a preferred alternative 
that meets the selection criteria of (1) juvenile salmon survival rate, (2) cost 
effectiveness, and (3) environmental effects. 

No consideration given to remediation of obstacles to fish by those responsible for 
obstacles in violation of law. 

The identity of the obstacles referenced in the comment is unclear. If the reference is 
to the mainstem dams, it should be noted that the extensive Federal agency involvement 
in construction and operation of fish passage facilities constitutes remediation for the 
obstacles represented by the dams . 
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Testimony 

Public Hf!lll'ing Testimony, Libby, Mollllmll, Nonmber 4, 1992 

Tl-1, Wayne Kubasko 

Comment Tl-1-1: 

Response Tl-1-1: 

Comment T1-1-2: 

Response T1-1-2: 

Tl-2, Rikl W"lllllom 

Comment T1-2-1: 

. Response T1-2-1: 

Local impacts may not be worth the price tag. 

The actions proposed in the SEIS would not have a great effect on pool elevations or on 
recreational facilities at Libby. Furthermore, as noted in Section 4. 10, the Corps has 
identified a future objective of maintaining stable flows of between 12,000 cfs on the 
Kootenai River from May 3 1  and September 3 1  to benefit anglers, drift boaters, and 
other recreational boaters and canoeists. 

Cost vs. benefits to salmon. 

See response to Comment 12-1. A key component in considering actions to help 
conserve listed species is cost effectiveness. 

Validity of information from consulting firms doubted. 

The System Operation Review (SOR) Recreation Pilot Models were executed to provide 
a preliminary estimate of the quantitative effect of SEIS alternatives on recreation 

• 

visitation at the four major storage reservoirs. Additional information has been added • 
to the final SEIS to better explain the parameters of the SOR recreation models. The 
model results identified in the SEIS are preliminary and should be treated as 

Comment T1-2-2: 

Response T1-2-2: 

approximate indicators of expected change. 

People from Lincoln County have not received proper mitigation. 

Mitigation for the effects of proposed action are considered in the appropriate section of 
the SEIS and the 1992 OA/EIS. Direct and indirect impacts to people potentially 
include employment and related economic losses. Employment, income, and 
production impacts associated with the affected industries in the study area as well as 
indirect impacts to the regional economy may be mitigated by are not specifically 
addressed in the SEIS because of the temporaiy nature of the currently identified flow 
improvement measures and the lack of jurisdiction of the federal water management 
agencies to mitigate for such impacts. 

Public Hf!lll'ing Testimony, Ktzlispell, Mollllmll, Norember 5, 1992 

1'2-1, Joe Dos Santos, Fisheries MIIIUlfer of Confederated StzJish ll1lll Kootenlli Tribes 

Comment T2-1-1: 

Response T2-1-1: 

Comment T2-1-2: 

H-102 

Investigate inland tribes' treaties responsibilities. 

The Corps is sensitive to the cultural ties of the Native American tribes to salmon 
resources and is making every effort through its consultation process to consider those 
ties in its decision-making process. The Corps of Engineers recognize the treaty and 
other rights of Native Americans throughout the Pacific Northwest. We also recognize 
the United States government's trust responsibility to Native Americans. 

Work with the Kootenai people on the cultural resources of Hungry Horse Reservoir. 
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Response 1'2-1-2: 

Comment 1'2-1-3: 

Response 1'2-1-3: 

Comment 1'2-1-4: 

Response 1'2-1-4: 

Comment 1'2-1-5: 

Response 1'2-1-5: 

Comment 1'2-1-6: 

Response 1'2-1-6: 

APPENDIX H 

As funding and conditions allow, identification and assessment of historical properties 
will be made at Hungry Horse Reservoir. Information generated from these 
investigations will be used to help develop appropriate mitigation response. 

Deal with white sturgeon and more with other resident fish populations. 

See response to Common Issue 6. The draft SEIS acknowledged the work on 
biological rule curves for the libby and Hungry Horse projects. More discussion of 
the white sturgeon and bull trout bas been added to the text. 

Effects of transferring flood control from Dworshak to Grand Coulee on Hungry Horse 
and libby operations. 

Transferring flood control from Dworshak to Grand Coulee does not affect the 
operation of Libby or Hungry Horse. 

Revise deep drafting statement to significant. 

See response to Comment SS-31 .  The statement bas been withdrawn. 

Preferred alternative will not extend beyond 1993. 

The SEIS is presented as a document addressing actions that may occur over a period 
of years, and not just in 1993. 

Publk Besring Testimony, Orofino, ltiDho, Norember 9, 1992 

1'3-1, Keith Hanson 

Comment 1'3-1-1: 

Response 1'3-1-1: 

Elimination of Dworsbak from model nms. 

Because each alternative was considered as a group of actions, individual actions were 
not modeled separately. To do so would add considerable bulk to the document and 
would not directly address the total effect of all actions for each alternative. However, 
we have discussed in general terms the possible effects of removing these summer flows 
from Dworshak (see Section 4.2.3). 

1'3-2, Jim Wilson, Clearwater County Commissioner 

Comment 1'3-2-1: 

Response 1'3-2-1: 

Comment 1'3-2-2: 

Response 1'3-2-2: 

Comment 1'3-2-3: 

ACOE/2-12-93/03865A.2 

Clearwater County Commissioners oppose drawdown of Dworshak. 

No response necessary. 

Unacceptable for citizens of Clearwater County to pay entire burden of Dworshak 
drawdown; reduce electrical rates. 

See responses to Comment 12-1 and Common Issue 4. While it is true that the 
alternatives will have a greater impact on facilities at Dworshak than other projects, 
those impacts are not expected to result in large changes in use under typical water 
conditions. Longer-term studies are examining ways to mitigate such costs, but 
mitigation is not a part of the SEIS process . 

Clearwater County bas updated a comprehensive plan. 
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Response 1'3-2-3: 

7'3-3, Bob Bumluzm 

Comment 1'3-3-1: 

Response 1'3-3-1: 

7'3-4, Greg Isbelle 

Comment 1'3-4-1: 

Response 1'3-4-1: 

Comment 1'3-4-2: 

Response 1'3-4-2: 

Comment 1'3-4-3: 

Response 1'3-4-3: 

7'3-5, John Loseth 

Comment 1'3-5-1: 

Response 1'3-5-1: 

7'3-6, Unidentified speaker 

Comment 1'3-6-1: 

Response 1'3-6-1: 
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The Comprehensive Plan for Clearwater County, Idaho is a land-use planning document • for future development and use of local property to meet certain long-range goals. 
Although the SEIS describes flow measures that may temporarily affect users in 
Clearwater County, the action alternatives do not suggest modifications to local land 
uses or development. 

The NEPA process has provided opportunity for discussion with the local community 
prior to the decision being made. A public information meeting was held in July 1992, 
to discuss the SEIS. In November 1992, public hearings on the draft SEIS were held. 
Additionally, a 45-day public review/comment period on the draft SEIS was provided 
and a 30-day public review. of the final SEIS will be provided. 

Subsidized costs included as part of economic impacts. 

Because of the urgent need to protect the Snake River salmon, the SEIS was prepared 
in an extreinely short time frame, restricting the development of new data and the 
accumulation of elaborate information necessaey to develop secondaey and cumulative 
economic impacts in all regions. To solicit and assemble all subsidized costs to the 
public for water, power, and transportation, etc. is beyond the scope of the SEIS. 

Houseboat business owner had negative economic impact in 1992. 

See response to Common Issue 4. 

Include population and median income statistics. 

A discussion of the study area population is included in the SEIS. Median income data 
were collected for the study-area counties and added to the discussion of per capita 
income already presented in the text. 

National Marine Fisheries Service was not available to comment. 

See response to Comment T5-4-1. Remainder of comment noted. 

Over harvest. 

Harvest is outside the scope of this SEIS. See response to Common Issues 1 and 2. 

Put money back into community with positive public relations. 

The federal agencies already have visitor information programs in place to notify and 
educate the public about operational changes at federal water resources projects. The 
agencies have and will continue to invite the public to their projects, emphasizing the 
positive aspects and the availability of facilities at lower pool elevations. 
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1'3-7, Greg Isbelle 

Comment 1'3-7-1: Press releases about Dworshak directly affect local businesses. 

Response 1'3-7-1: Comment noted. See response to Common Issue 4. 

1'3-8, Joe Rintelen 

Comment 1'3-8-1: Orofino economy directly affected by the condition of Dworshak. 

Response 1'3-8-1: See response to Common Issue 4. 

Public HetDing Testimony, Lewiston, JdilluJ, Norember 10, 1992 

T4-1, Bill Mulligan 

Comment T4-1-1: 

Response T4-1-1: 

Data about Smith Ridge is not accurate. 

The original sources of the information on Dworshak log dumps used in the 1992 
OAIEIS and the SEIS were recontracted, and additional sources were queried, to 
confirm or revise the analysis of impacts on log rafting activity. The information on 
this subject from the various parties is not entirely consistent, but the SEIS text has 
been revised to reflect what appears to be the most current and authoritative information 
on the operating ranges of the log dumps. This information indicates that Smith Ridge 
is operable to elevation 1,570 feet for green logs, rather than the 1,565 feet reported in 
the draft SEIS . 

Public Hetlling Testimony, Boise, ldilluJ, Norember 12, 1992 

TS-1, Jim Yost, ldilluJ Ftmn BUI'f!GU 

Comment TS-1-1: 

Response TS-1-1: 

Impacts to Cascade when drafted 90,000 acre-feet. 

The Cascade 90,000 acre-feet referenced in this comment actually totals 95,000 acre
feet of uncontracted space in Cascade and Deadwood reservoirs that is to be reserved 
and managed for endangered species uses (listed bald eagles and salmon stocks). Based 
on BoR reservoir refill studies incorporating 61 years of historical nmoff data, there is 
a 98 percent chance of the 95,000 acre-feet filling every year. Additionally, current 
Idaho water bank rules require that to the extent reservoir water is used for salmon 
flow augmentation that space will be the last to fill the following year. These 
circumstances should fully preserve the existing irrigation water storage supplies in 
Cascade and Deadwood reservoirs. 

TS-2, Lynn Tominga, ldilluJ Water Users Association 

Comment TS-2-1:  No net gain of water going through system. 

Response T5-2-1 :  See response to Common Issue 11  (Summer flows) 

T5-3, Bob Minter, ldllho Wildlife Federolion 

Comment T5-3-1: 

Response TS-3-1: 

ACOE/2-12-93/03865A.2 

Include walleye as predator in model. 

The models that predict predation use information gathered from John Day Pool, which 
has squawfish, walleye, and smallmouth bass. Models estimating losses indirectly 
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considered the effects of all fish predators found in John Day Pool. Estimates of 

• reduced predation, however, were based on reductions in squawfish populations, the 
major predator in John Day Pool. Other populations were not considered because they 

Comment TS-3-2: 

Response TS-3-2: 

Comment TS-3-3: 

Response TS-3-3: 

are not major predators in the system. 

Check affect of drawdowns in Idaho on resident fish and game species. 

The SEIS analyzes the impacts of all the alternatives on resident fish (Section 4.3) and 
terrestrial resources, including riparian zones and wildlife (Section 4.5) at all of the 
potentially affected reservoirs. 

Support for drawdowns of lower four dams in the Snake River. 

Drawdown of the four lower Snake River reservoirs to both MOP and near spillway 
crest was analyzed in depth in the 1992 OAIEIS. It was determined that drawdown to 
near spillway crest would have impacts too negative (e.g. , adult and juvenile passage 
facilities would be inoperable, severe impacts would result to other resources, including 
navigation and power) to make this a viable alternative without structural modification. 
Thus, it was not an acceptable alternative in the short term either for the OA/EIS or the 
SEIS. The System Configuration Study is examining Snake River drawdown and 
structural modifications required to make this a viable alternative. The NPPC has 
adopted the lower Snake River reservoir drawdown strategy for long-term 
implementation uoless it is shown to be structurally or economically infeasible, 
biologically imprudent, or otherwise inconsistent with the Northwest Power Act. 

TS-4, Riduurl Beiglrtol, Merur RIUiehes 

Comment TS-4-1: 

Response TS-4-1: 

Is National Marine Fisheries Service public involvement similar to Corps'? 

The NMFS has had some meetings around the region concerning the ESA salmon 
listings, and presumably will have a full public involvement process associated with the 
recovery plan. Written input may be provided at any time to: 

National Marine Fisheries Service 
Environmental and Technical Services 
911 NE 11th Avenue, Room 620 
Portland, Oregon 97232 
Attn.: Mr. Merritt Tuttle 

TS-5, Jim Yost, Idaho FtUm BuntJu 

Comment TS-5-1:  Oppose all alternatives. 

Response TS-5-1: No response necessazy. 

TS-6, Fred ZiJui, Cluzimum, Eastern Oregon Irrigators Association 

Comment T5-6-1: 

Response T5-6-1: 

Comment TS-6-2: 
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Proposed drawdown would disable majority of pumping stations. 

All of the action alternatives are based on 1992 operations. In 1992, John Day was 
operated at minimum irrigation pool not at MOP. Alternatives 2 through 5 stipulate 
that John Day will be lowered to minimum irrigation pool {approximately 262.5 to 
263.5 feet) and raised accordingly if irrigation pumping problems occur. 

Need for additional storage. 
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Response TS-6-2: 

Comment TS-6-3: 

Response TS-6-3: 

Comment TS-6-4: 

Response TS-6-4: 

Comment TS-6-5: 

Response TS-6-5: 

APPENDIX H 

Identifying new reservoir projects as possible sources of supplies for flow augmentation 
is a part of the New Storage Appraisal Study being undertaken by representatives of 
water-user organizations, fish and wildlife experts, and State and Federal Agencies and 
also under the System Configuration Study. This is not within the scope of the SEIS. 

Include PNUCC flow vs. travel time, study from John Day. 

The citation you mentioned has been added to Section 4.2. 1 .  A more detailed 
discussion of the travel time and flow relationship was originally presented in the 1992 
OAIEIS and will not be repeated in this SEIS. 

Flows do not significantly affect travel time between 200,000 to 300,000 cfs. 

While some interpretations of the available data suggest that flows between 200 and 300 
kcfs in John Day Pool do not affect travel time, other interpretations of the same data 
disagree. We cannot conclude with certainty that flows over 200 kcfs do not benefit 
travel times in John Day Pool. We discussed this literature more fully in the 1992 
OAIEIS. 

Support for work by Corps. 

No response necessary. 

TS-7, Riduurl Beightol, Merr:er RDnclres 

Comment TS-7-1 :  

Response TS-7-1 :  

Comment TS-7-2: 

Response TS-7-2: 

Comment TS-7-3: 

Response TS-7-3: 

Comment T5-7-4: 

Response TS-7-4: 

Comment TS-7-5: 

Response T5-7-5: 

ACOE/2-12-93/03865A.2 

Evaluate all options, biologically and economically. 

No response necessary. 

National Marine Fisheries Science PIT tag report. 

This work has been acknowledged in the final SEIS. 

Include a comparison of cost of Alternative 4 to the priority firm rates. 

The information presented in the National Marine Fisheries Service Quarterly Report is 
preliminary and still lacks hard data to develop empirical relationships. Also, see 
response to Comment AS-1 

Significant increase in power costs. 

Based on review of the various current studies addressing operation of John Day Pool, 
it appears that this applies to increases in pumping costs for irrigators if the John Day 
Pool were operated at elevation 257. (Ibis potential plan is being evaluated in the 
SCS.) The text has been clarified on this issue. 

Economically analyze all proposed recovery measures. 

The difference in costs among Alternatives 2 through 5 is negligible. Alternative 4 
offers the additional advantage of flexibility to shift the timing of flow augmentation to 
assist either wild juvenile or adult fall chinook migration in late summer or early fall. 
NMFS indicated in their 1992 Biological Opinion that additional summer flow 
augmentation should decrease mortality of juvenile wild fall chinook. The cooperating 
agencies felt that, with costs being generally comparable among the alternatives, 
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Comment TS-7-6: 

Response T5-7-6: 

Alternative 4 offered greater cost-effectiveness by providing greater enhancement of 

• fish survival. 

Support for fish transportation. 

See response to Common Issue 8. 

TS-8, Bert Bowler, Idaho Deptll'tmMt of Fish ll1fll GtJme 

Comment T5-8-1 :  

Response T5-8-1: 

Comment TS-8-2: 

Response TS-8-2: 

Comment TS-8-3: 

Response TS-8-3: 

Comment TS-8-4: 

Response TS-8-4: 

Comment TS-8-5: 

Response TS-8-5: 

Lack of broad range of alternatives. 

See response to Common Issue 1 .  

Contradictions for flow augmentation. 

See response to Comment S1-3. 

Operation of Lower Granite below MOP. 

See response to Comment R6-13 

Model assumptions have little basis of producing adult fish. 

Analysis shows that even with a low effectiveness assumption, the number of returning 
adults increases due to measures which control predators, use transport, and increase 
adult passage survival. 

SEIS does not provide solutions. 

Alternative actions identified in the SEIS are operational changes in management of the 
river flows and changes to specific project operations. Actions evaluated are those that 
water management agencies could implement to contribute to the survival of the salmon 
listed under the Endangered Species Act by NMFS. Relying on flow actions alone will 
likely not stop the decline of the Snake River Salmon. Although the proposed flow 
improvement measures identified in the · SEIS are necessary, they are not sufficient in 
themselves to achieve recovery of the listed salmon. The many factors that have led to 
the decline of the salmon will all require improvement or modification if the region 
desires to save the Snake River salmon. These factors, including flows, harvest, 
habitat, water quality, and water conservation measures are beyond the scope of the 
SEIS. 

TS-9, Keith Higginson, Director, Idaho Deptll'tmMt of Water Resources 

Comment TS-9-1: 

Response T5-9-1 :  

Comment T5-9-2: 

Response TS-9-2: 

H-108 

Flow augmentation did not benefit fish population. 

The 1992 OAIEIS and the SEIS both indicate that a correlation between flow 
augmentation and fish survival likely exists to some limited degree. No alternative 
considered proposes to address fish survival through flow augmentation alone, but 
rather through a combination of actions, including in some instances drawdown, to 
which flow augmentation contributes. 

Cascade Reservoir water is last to fill in a drought. 

See response to Comment TS-1-1 for explanation. Even with this situation, there is a 
very high likelihood of refill of Cascade Reservoir every year. 

ACOE/2-12-93/0386SA.2 

• 

• 



• 

• 

• 

Comment T5-9-3: 

Response TS-9-3: 

APPENDIX H 

Contracted vs. uncontracted water in upper Snake River. 

Of the 190,000 acre-feet of upper Snake River reservoir storage referenced in the SEIS, 
95,000 acre-feet is uncontracted/uncommitted water in Cascade and Deadwood 
reservoirs, and 95,000 acre-feet is contracted water that is consigned on a willing-seller 
basis to the Idaho water bank program. 

T5-10, Lynn Tominga, ldDho Water Users Assodlltion 

Comment TS-10-1: 

Response TS-10-1 : 

Comment TS-10-2: 

Response TS-10-2: 

Comment T5-10-3: 

Response TS-10-3: 

Comment TS-10-4: 

Response TS-10-4: 

Support for Alternative 5. 

No response necessary. 

For extraction of water from Idaho. 

No response necessary. 

· More concern of water extraction from Idaho through conservation. 

Water originating in Idaho has indeed received considerable attention in recovery efforts 
to date, because the salmon stocks listed under ESA are Snake River stocks and 
virtually all of the storage capacity in the Snake River Basin is located in Idaho. 
However, many actions are being taken in other states and Idaho is not being made the 
only solution. For example, flow augmentation volumes on the Columbia River 
(currently 6.45 MAF), which are released from reservoirs in Washington and Canada, 
are more than four times the Idaho volumes represented by the actions included in 
Alternative 4. The NPPC's Strategy for Salmon identifies a large number of measures 
requested of a correspondingly large number of Federal, State, tribal, and private-sector 
entities throughout the Northwest. 

Conflict arising between chinook salmon and bull trout. 

See response to Common Issue 6. 

T5-ll, Ken Robison, IdDho Stste Legislllture 

Comment TS-1 1-1 : Support for Lower Snake River drawdown. 

Response TS-1 1-1: See response to Comment TS-3-3. 

Comment T5-11-2: Extra storage in a series of dry years not beneficial. 

Response T5-11-2: No response necessary. 

T5-12, Bob Minter, Idaho Wildlife Federation 

Comment T5-12-1: Oppose all alternatives. 

Response T5-12-1: See response to Comment 12-1. 

Comment TS-12-2: Support for drawdown. the four lower Snake River dams. 

Response T5-l2-2: See response to Comment TS-3-3. 
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Public Heoring Testimony, Portlimd, Oregon, Norember 16, 1992 

T6-1, Ntmd Te81er, Direct Service lnllustries 

Comment T6-1-1: 

Response T6-1-1: 

Comment T6-1-2: 

Response T6-1-2: 

Comment T6-1-3: 

Response T6-1-3: 

Comment T6-1-4: 

Response T6-1-4: 

Comment T6-1-5: 

Response T6-1-5: 

Increased flow to improve salmon nm is based on weak scientific evidence. 

See response to Common Issue 5. 

Evidence does not exist to support need for additional flow to help ocean-type salmon. 

See response to Comment A2S-23. Fall chinook travel time is characterized by the 
Berggren and FJ.lardo 1991 data set, which incorporates size of smolt as indicative of 
degree of smoltification adjusting travel time in Lower Granite only. 

Transportation and harvest rates need further discussion. 

See responses to Common Issues 2 and 8. 

FLUSH and ELCM models are not available for public comment. 

See response to Common Issue 9. 

Support for choosing preferred alternative on scientific evidence, not politics. 

• 

The effects of Alternatives 2 through 5 are basically indistinguisbable because of the 
methodology of the modeling efforts. The two modeling efforts used for the draft SEIS 
introduce flow files at the beginning of the Lower Granite Pool (Clearwater River • confluence) for the Snake River and typically the Wells Pool for the Columbia River. 
Flow input is not sensitive to the exact origin of the water release. Any benefit based 
on the origin of the water contributing to the flow shaping would be undeterminable 
between Alternatives 2 through 5 and based upon the same degree of scientific evidence 
or support. Alternative 4 does allow flexibility in. release schedule from Dworshak 
Dam, which has to be relied upon as the principle contributing source fCf available 
water. This flexibility would allow reshaping of the augmented volumes based upon the 
water year and smolt outmigration timing and distribution. 

T6-2, Sidney Oouston, Jr. 

COmment T6-2-1: Possibly supplement hydroelectric power with solar power. 

Response T6-2-1: See response to Comment 11-2 

Public Heoring Testimony, UJMtilla, Oregon, Norember 17, 1992 

17-1, Fred Zillri, Clulimum, Easlem Oregon Irrigators Associlltion 

Comment T7-1-1: Support for selection of life-cycle model. 

Response T7-1-1: No response necessary. 

Comment T7-1-2: Support for Alternative 4. 

Response T7-1-2: No response necessary. • 
Comment T7-1-3: Assure irrigators that, under Alternative 4, they would have water available. 
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Response TI-1-3: 

Comment TI-1-4: 

Response TI-1-4: 

APPENDIX H 

The comment implies a misconception that water would be taken from Idaho water 
users, or taken without compensation. All of the actions specifically discussed in the 
SEIS involving acquisition of upper Snake River Basin water would be done on a 
willing-seller, willing-buyer basis from whatever supply of water would be available in 
a given year. Holders of valid existing water rights could choose to make water 
available for rent if it were surplus to their needs, but would presumably use their full 
water rights in dry years. In the future, the demonstration programs described in 
Appendix C may result in the purchase and retirement of some existing water rights. 
In either case, holders of existing water rights would be compensated fairly and their 
livelihoods would not be adversely affected. 

Support for transportation and habitat improvement. 

No response necessary. 

77-2, Ovig Satter, Umlllilla Electrie Coopeivtive 

Comment TI-2-1: 

Response TI-2-1: 

Comment TI-2-2: 

Response TI-2-2: 

Comment TI-2-3: 

Response TI-2-3: 

No scientific evidence to support lowering John Day. Some ranges of flow increases 
migration rate and, in some areas, survival. Lowering John Day Pool contributes to 
increasing water velocity and, therefore, contributes to reduced migration rate and 
probably increased survival. 

There is evidence that increasing reservoir water velocity over some ranges of flow 
increases migration rate and, in some areas, survival. Lowering John Day Pool 
contributes to increasing water velocity and, therefore, contributes to reduced migration 
rate and probably increased survival . 

Support for transportation. 

See response to Common Issue 8. 

Harvest, habitats, and hatcheries. 

See response to Common Issue 2. 

Public Heming Testimony, Ptuco, Wtuhington, November 18, 1992 

1'8-1, Faith Cooke 

Comment TS-1-1: 

Response TS-1-1: 

Comment TS-1-2: 

Response TS-1-2: 

ACOE/2-12-93/03865A.2 

Study effects of forced passage of young fish. 

The development level of fish affects their rate of migration. However, none of the 
actions being considered would result in forced passage. No fish would be forced to 
leave the system before they are ready to enter the salt water environment. 

Determine agency that oversees entire operation. 

Chapter 1 ,  Section 1 .5, lists the many studies currently underway in the region that are 
directly or indirectly related to salmon survival. As that list indicates, there are many 
agencies and entities involved in this issue, each with different authority. There is no 
one agency acting as an umbrella for these studies. The NMFS recovecy plan 
presumably will be the ultimate repository of the findings of these studies in terms of 
actions mandated under ESA. The System Operation Review, also likely will 
incorporate actions concerning operation of the Columbia River System to benefit 
salmon. 
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Comment 1'8-1-3: What is outgrowth of this study? · 

Response 1'8-1-3: See response to Comment 1'8-1-2. 

7'8-2, Riduurl Beightol, Merur lltuleMs 

Comment 1'8-2-1: 

Response 1'8-2-1: 

Comment 1'8-2-2: 

Response 1'8-2-2: 

Comment 1'8-2-3: 

Response 1'8-2-3: 

Comment 1'8-2-4: 

Response 1'8-2-4: 

Impact to retail power costs. 

Effects on power rates are addressed to the extent possible in Section 4.9. It is difficult 
to estimate the separable impacts of the specific proposed actions. 

Support of Corps' economic justification for improvements. 

No response necessaey. 

Support for Alternative 4. 

No response necessuy. 

Support for existing and expanding smolt transportation. 

No response necessaey. 

7'8-3, Jim Boker, Siena Club 

Comment 1'8-3-1: 

Response 1'8-3-1: 

Comment 1'8-3-2: 

Response 1'8-3-2: 

Comment 1'8-3-3: 

Response 1'8-3-3: 

Comment 1'8-3-4: 

Response 1'8-3-4: 

Inappropriate that NMFS is listed as author of draft SEIS. 

See response to Comment A16-5. 

Modeling, basis for EIS, is questionable. 

See responses to Common Issues 5 and 9, and Comments A13-2, Sl l-14, S7-10, and 
S6-15. The T.E.C.H. Committee representing the State and Tribal Fisheries' modeling 
effort has provided FLUSH and ELCM nm analysis for incorporation into the final 
SEIS analysis. Each modeling effort carries its own assumptions and interpretations of 
the available data collected on the parameters. 

Need ways to combine flow augmentation with drawdowns. 

See responses to Comments R6-13, S6-2, and S7-3. To date, drawdown alternatives 
continue to cany unacceptable levels of uncertainties and risks to juvenile salmonid 
passage survival and reservoir ecology. This analysis best remains with the coordinated 
efforts of the Technical Advisory Group of the System Configuration Study and System 
Operation Review. The SEIS relies on the drawdown discussions within the 1992 
OAIEIS and the Draft Drawdown Report provided in the draft SEIS as Appendix B. 

1992 operations should be considered no-action alternative. 

The point about 1992 operations representing the no action alternative, with no return to 
pre-ESA listing status, might be valid if the SEIS were an entirely new NEPA 
document and not a supplement. Because it supplements and is tiered to the 1992 

• 

• 

OAIEIS, however, it would be confusing and inconsistent to change the definition of • the no action alternative. 

Comment 1'8-3-5: Lack of adequate range of alternatives. 
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Response 1'8-3-S: 

Comment 1'8-3-6: 

Response 1'8-3-6: 

APPENDIX H 

See responses to Common Issues · 1  and 1 1. Improved passage operations for the 
salmon at the Corps dams are not specifically discussed as alternative actions in the 
SEIS. Spill and other passage actions are represented in the Annual Fish Passage Plan 
completed by the Corps and coordinated with other federal, state, and tribal fisheries 
agencies through the Columbia Basin Fish and Wildlife Authority. 

The upper Snake River Basin activities are being undertaken by BoR, including 
acquisition of uncontracted storage space, new storage appraisal, water rental group 
study, water conservation programs, and water acquisition. BoR has agreed to seek 
and facilitate securing flow augmentation water from the upper Snake River Basin to 
improve conditions for salmon migration. However, this work is ongoing or not 
scheduled for completion in the same time frame as the alternative actions so therefore 
is not covered by this SEIS. 

Opposition to preferred alternative. 

Comment noted. 

1'8-4, Bruce Lovelin, Northwest liTigation Utilities 

Comment 1'8-4-1: 

Response 1'8-4-1: 

Comment 1'8-4-2: 

Response 1'8-4-2: 

Comment 1'8-4-3: 

Response 1'8-4-3: 

Comment 1'8-4-4: 

Response 1'8-4-4: 

1'8-5, Van Walkley 

Comment 1'8-5-1:  

Response 1'8-5-1: 

Comment 1'8-5-2: 

Response 1'8-S-2: 

Comment 1'8-5-3: 

Response 1'8-5-3: 

ACOE/2-12-93/03865A.2 

Support for Alternative 4 as interim solution only. 

No response necessuy. 

Look at studies by PNUCC. 

See response to Common Issue S. 

Reservoir drawdowns compared to 1992 EIS. 

Comment noted. 

Study John Day drawdown more extensively. 

As stated in Section 1 . 1 ,  Purpose and Need, the purpose of the SEIS is to examine 
interim, short-term actions that can be implemented while further long-term approaches 
to increasing salmon survival are examined in other studies. Operation of John Day at 
elevation 257 is being studied in detail in the SCS, for which a status report was 
submitted to the NPPC in December 1992. 

Support for Alternative 4. 

No response necessaty. 

Concern for irrigation costs. 

No response necessaty. 

Appreciation for cost-effectiveness study. 

No response necessary. 
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1'8-6, Cluules Hossom, Columbia-STUlke lnigDtors A3socilltion 

Comment TS-6-1: Support for Alternative 4 as interim solution. 

Response TS-6-1:  No response necessary. 

Comment TS-6-2: Support for transport and captive breeding programs. 
• 

Response TS-6-2: See responses to Common Issues 2 and 8. 

Comment TS-6-3: Single solution to problem is not appropriate. 

Response TS-6-3: No response necessary. 

Comment TS-6-4: Support for use of full life-cycle models. 

Response TS-6-4: No response necessary. 

Comment TS-6-S: Support for cost-effectiveness study in SEIS. 

Response TS-6-S: No response necessary. 

Public Hetuing Testimony, Gnuul Coulee, Wuhington, Norember 19, 1992 

1'9-1, Win Self 

Comment T9-1-1: 

Response T9-1-1: 

Comment T9-1-2: 

Response T9-1-2: 

Comment T9-1-3: 

Response T9-1-3: 

Comment T9-1-4: 

Response T9-1-4: 

1'9-2, Clu!ryl Cloud Moses 

Comment T9-2-1:  

Response T9-2-1:  

1'9-3, Kiric Truscott 

Comment T9-3-1: 

H-1 14 

Concern over resident fish study in upper Columbia. 

See response to Common Issue 7. 

Request for help in supplying Columbia River with rainbow trout. 

See response to Common Issue 7. 

Disagreement on Snake River drawdown. 

No response necessary. 

Disagreement on flushing anadromous fish downstream. 

No response necessary. 

Include water temperature in SEIS analysis. 

Thermal impacts were extensively discussed in the 1992 OAIEIS and did not differ in 
the SEIS. Thus, because the SEIS is tiered to the OAIEIS, only new information 
concerning temperature impacts, e.g., with regard to Hungry Horse and Libby, were 
discussed in this EIS. 

Question if HYSSR model with SO year simulation is a median or average. 

ACOE/2-12-93/0386SA.2 

• 

• 

• 



• 
Response T9-3-1: 

Comment T9-3-2: 

Response T9-3-2: 

7'9-4, Rllluly Pelton 

Comment T9-4-1: 

Response T9-4-1: 

• 

• 
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The 50-year simulation with the HYSSR model is the median, or 50-percent exceedance 
level, for the spring and summer. The 50-percent exceedance level is the median 
elevation from the 50-year simulation. For any given year, there is a 50-percent 
probability that this elevation will be equaled or exceeded at the end of a given month. 

Include elevations of different alternatives and flow ranges in a table. 

Providing complete tabular coverage of high, medium high, medium low and low flow 
conditions would be impractical and would add unnecessarily to the bulk of the SEIS 
due to the large number of projects and time periods of interest. The draft SEIS 
reflected an attempt to indicate likely elevations in low-runoff years, however, and 
additional information of this type has been added for the final SEIS. 

Consider effect to people's lives when protecting fish under ESA. 

The SEIS addresses socioeconomic concerns, as required by NEP A. 
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U.S. DEPARTMENT OF HOUSING AND URBAN DEVELOPMENT 

(MYRON G. ECKBERG) 

Fl-1 

.,.�!·t! .. . ·ltJ� :\ \ml�� :� 
U.S. Department of Housing and Urban Development 

Denver Regional Oil ice, Region VIII 
Executive Tower 

..... ... 1405 Curtis Street 
Denver. Colorado 80202·2349 
October 2 3 ,  1992 

Lieutenant Colonel Robert D .  Volz 
Department of the Army 
Walla Walla District, Corps of Engineers 
ATTN I CENPW-PL-ER 
Wal la Wal l a ,  WA 99362-9265 
Dear Lieutenant Colonel Volz r  

This ia i n  response to your request for comments on the 
Draft Supplemental Environmental Impact Statement (DSEIS) for the 
Interim Columbia and Snake Rivera Flow Improvement Measures for 
Salmon , Montana , Idaho, Washington . 

The Department of Housing and Urban Development , Region 
VII I ,  baa reviewed your DSEIS with consideration of the areas of 
responsibility assigned to Region VIII . This review considered 
the impact of the preferred alternative 4 on housing and 
community development . Within these parameters we find the DSEIS 
adequate for . our purposes ,  

If I may be o f  further assistance , please contact me at 
( 30 3 )  8 4 4 - 3 102 . 

Sincerely yours , 

�& ... � 
Environmental Protect 
Office of Operational 

n Specialist 
Support 
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F2-1 

U.S. FOREST SERVICE 

(GORDON HAUGEN) 

United States 
Department of 
Ap-iculture 

Forest 
Service 

U . S .  Department of the Army 

Pacific 
Northwest 
Region 

Walla Wallo District, Corps or· Engineers 
ATTN : CENPW·PL·ER 
Walla Walla, WA 99362-9265 

Dear Sir: 

P . O .  Box 3623 . 
Portland , OR 97208•3623 
333 S .W.  First Avenue 
Portland , OR 97204 

Reply To: 2610 

Date : November 10, 1992 

In reference to the Draft Supplemental Environmental Impact Statement, Interim 
Columbia and Snake Rivera Flow Improvement Measures for Salmon, the Forest 
Service supports flow releases that will aaximize returns of anadromous fish to 
National Forests within the Columbia River Basin , and that will ensure the full 
utilization of anadromoua fish habitat managed on these Forests . Please note 
that during the period 1981 to 1991 , the Forest Service has spent in excess of 
SJO,OOO,OOO on anadromous fish habitat, as documented in the OAO report dated 
July 1992 . 

· If you require further assistance in the review of this document,  please · 
contact me at 503·326-4929 . 

Sincerely, 

��� 
Columbia River 

Basin/Pacfish Coordinator 
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U.S. DEPARTMENT OF AGRICULTURE. SOIL CONSERVATION SERVICE 

(LYNN A. BROWN) 

G United States 
Department of 
Agriculture 

Soli 
Conservation 
Service 

Lieutenant Colonel Robert D .  Volz 
District Enqineer 
Department of the Army 
Walla Walla District, Corps of Enqineers 
Walla Walla , Washinqton 99362-9265 

Dear Colonel Volz : 

ROCK POINTE TOWER II, SUITE 450 W. 318 BOONE AVENUE SPOKANE, WA 11201•2341 

November 17 , 1992 

FJ-1 Thank you for the opportunity to review the Supplemental 
Environmental Impact Statement for the Interim Columbia and Snake 
Rivers Flow Improvement Measures for Salmon. 

We have no comments to offer on this document . 

cf2;L��� C�/ 
LYNN A, BROWN 
State conservationist 
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U.S. DEPARTMENT OF AGRICULTURE. SOIL CONSERVATION SERVICE 

(RICHARD J I OOOBY) 

F4-1 

F4-2 

United States 
Department of 
Agr icul tura 

Department of the Army 

SoU 
Conserva,tion 
Service 

Walla Walla Diatric t ,  Corps of Engineers 
ATTENTION : CENPW· PL·ER 
Walla Walla , Washington 99362·9265 
Dear · Pete Poolman or Sandy Shelin:  

Federal Building , Room 443 
10 Eaat Babcock Street 
Bozeman, KT S971S 

November 30 , 1992 

Thank you for tho opportunity to commant on tho Draft Supplamcntal 
Environmental Impact Stataman t ,  Intorim Columbia and Snaka Rivars Flow 
Improvement Measures for Salmon , 

Paeas 3 throueh 22 of tho Draft SEIS lndlcato" that mora cooaploto data and 
analys is regarding the effacts of Altarnativa 3 on tho operation of Libby and 
Hungry Horse Res·arvoirs will be praaantad in tho final SEI S .  We raquest that 
this information be submitted to the Montana Dopartmant of Fish , Wildlife and 
Parks prior to publishing the final SEIS ao that the effects of th is 
alternative on bull trout and weats lopa cutthroat trout can be fully 
evaluated, As you know , the U . S ,  Fish and Wildl ife Servica is considering 
lis ting tho bull trout as threatened or endangered under the Endangered 
Species Act and the vests lope cutthroat is a Species of Special Concern. 

We also requeat that you fully consider tho biological rule curves being 
developed by the Montana Department of Fish , Wildlife and Parks to define 
recommended reservoir operations for protecting fisheries in Libby and 
Hungry Horae Reaervoira . The final SEIS will have to carefully consider all 
fishery resources in the Columbia and Snake River drainages to prevent one 
group of threatened/endangered specfes to be protected at the expense of 
another . 

S incerely, 

�o e;t;-:;7--L 
State c ,./�"" " " 

onservati onist 

cc : 
Peter Husby , B iologist , SCS , Bozeman 
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U.S. DEPARTMENT OF AGRICULTURE. SOIL CONSERVATION SERVICE 

(RANDY PHELAN) 

S o i I C o n s e r v a t i o n S e r· v i c e  
1 :S(t6 H i ghway 1 6  Rrn 1 
Emme t t ,  l d � h o  $36 1 7  

To : D e p a r tme n t  o f  t h e  Army 
Corps  oF E n 3 i n e e r s  
Bu i l d i n 3 602 
C i t y -Co un t y  A i r p o r t  
Wa l I a Wa l I a ,  Wa 99362-2966 

Re : D r a f t  SE I S  Co l omb i a  and S n a k e  R i v e r  F l ow •  

FS-l j A I I t h e  a l t e r n a t i v a s  wa r �  n o t  addt· e s s e d  i n . t h e  d r a f t  SE I S .  FS-2 1 Tho d t• a f t  SE I S  �· •·. t y  a d d t• e s s C! !  t h e  e t' f � c t �  •H• w a t e t· qu a l i t y 
a n d  t h e  f i 5 h e t· i o " o f  t h e  Ewown l e e R e s e t· v ·:o i t· .  Tf ,p d n. r t  d�· e •  
no t a d d r· e e s  t h e  p r · � b l em �  a s 5 o c i a t e d  w i t h f l u�h i n �  w � t � r· r r· oro 
u p s t r e a m r e s e r v o i r· s  f o e· s a l mo n  a u gme n t a t i o n .  

FS-3 My m a j o r· c o n c e r· n s  w i t h t h e  d r· a r t  SE I S  a t· e  t h e  � amP c onc � t· � s  
e: :pt· a s s e d  i n  t h a  e n c l o s e d  V a l l ey S o i I C- o n s e r v a t i o n 
D i � t r· i c t ' 5  l e t t e r· on Un c on t r· ac t e d  Sp a c e  i n  C a s c a d �  a n �  
D e a d w o o d  R e s e r v o i r s  d a t e d  Ap r i l 30 , 1 99= a n d t h e  C a • c ade 
l n t e r a 3 e n c y  T a 5 k  F o r c e  d a t e d M a y  20 , 1 992 . 
T h e  n o r m a l o p e r a t i n 3 p r o c e d u r e  on Cas c ad e  R e 5 e r v o i r  h a s  b e e n  
t o  s t a r t  w i t h a f u l l  p o o l a n d  t h e  l e v e l wou l d  gradua l l y  
d e c l i n e  I n t o  Oc t o b e r  f o r  i r r i 3 a t i o n p u r p o £ e s .  T h i �  p r o c e 9 s  
w a s  u s e d  t •:. m a i r1 t a i n  a 3•)0 1 0•:u) a c r· e  f' .:u:- t c •::- n s !l' t" v a. t i .:•n ,: . .  :u:• l 
t o  ma i n t a i n  r e s i d e n t  f i s h e r i e s .  T h e  r & s i d e n t  f i s h e r i e s 
m a i n t a i n s o u t· e n 4 a n 3 e r v d  s p e c i e s ,  t h e  b a l d • a g l e .  

Any c h a n g e  i n  t h e  n o t·ma l op e t· a t i o n or  f l u s h i n g o f  w a t e r  t o  
f i l l  l ow e r  r e s e r vo i r § w i l l  d e 3 r a d e  t h e  w a t e �  q u a l i t y i n  
C a 5 c a d e  R e s e r v o i r  a d ve r s e l y  e f f e c t t h R  r e s i d e n t  f i s h �r i e � 
a n d  t h e  b a l d  R a g l e ,  e n d a n s e r e d  s p & c i e s p o p u l a t i o n ,  

F o r  t h e  a b ov &  r e a s o n s , I w o u l d  b e  o p p o s e d  t o  a n y  a c t i v i t y 
t h a t  w o u l d  r e d u c e t h e  w a t e r  q u a l l t y I n  C a s c a d e  R e s e rvo i r ,  

T h a n k  y o u  f o r  t h e  o p p o r t u n i t y t o  c omm e n t  o n  t h i s  ma t t e r . 

C C I L a r r y  Kon i n 3 ,  DEQ 
P a u l M a l o n e ,  SCS 

• 
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DEPARTMENT OF HEALTH AND HUMAN SERVICES. PUBLIC HEALTH SERVICE 

(KENNETH W. HOLT) 

:····"�·� t �  ..... �'z'-
DEPARTMENT OF HEALTH & HUMAN SERVICES Public Health Senico 

F6-1 

Lt . Col . Robe rt D. Volz 
Department of the Army 

Ctnltrs for Distill Control 
Atlanta GA 30333 
December 3 ,  1992 

Walla Walla Dis tric t ,  Corps of Engineers 
ATTN : · CENPW·PL· ER 
Walla Wa l l a ,  Washington 9936 2 · 9265 

Dear Lt.  Col . Vol z :  

W e  have comple ted our review of the Draft Supplemental Env i ronmental I1npact 
Statement (DSEI S ) , Interim Columbia and Snake Rivers Flow Improvement Measures 
for Salmon. Wo aro responding on behalf o f  the U . S .  Pub l i c  lloalth Sorvico . 

The goal of the actions considered in the DSEIS is to improve fish migrnt ion 
cond i tions in tho Columbia and Snako rivers . Our review reveals that thoro 
would be l i ttle d i fforonco in impac ts among tho al tornativos ,  and we would no: 
expect health impac ts to result from the proposed ac tion. We noto , however , 
that while consideration of structural modificat ions to recreat ional 
fac i l i ties is ba ing daferrod to long • term studies , some e ffec t ive shorte r · te nn 
measures could be incorporated into project operations and maintenance . We 
recommend that mit igation such as warning signs and pub l i c  education measures 
be implemented as was suggested i n  the DEIS . 

Thank you for the opportunity to review and comment on this draft document . 
Please ensure that we are i nc luded on your ma iling l i s t  to rece ive a copy o f  
the Final EI S ,  and future DEIS ' s  which may indicate potential public health 
impac ts and are developed under the National Environmental Po l icy Ac t (NEPA ) . 

S incerely yours , 

� .... di. w. Jldr 
Kenneth W .  Hol t ,  M . S . E . H .  
Special Programs Croup ( F29) 
National Center for Environmental 

Health 

• • 
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U.S. DEPARTMENT OF THE INTERIOR. BUREAU OF INDIAN AFFAIRS 

(G.D. BEN) 

United States Department of the Interior 
BUREAU OF INDIAN AFFAIRS 

Portland Area Office 

IN JIIEI'LY.UUTO: 9 1 1  N.E. l ith Avenue 
Portland, Oregon 97232·4169 

DEC 1 1992 

Department of the Army 
Wal l a  Wal l a  Di strict 
Corps of  Engi neers 
Attenti on: CENPW-PL-ER 
Wa l l a  Wa l l a ,  Wa shi ngton ggJ62-9265 

Dear Si r:  
We have revi ewed the Dra ft Suppl ementa l Envi ronmenta l Impact Statement 
(DSE I S ) ,  I nterim Columbia and Snake Ri vers Flow Improvement Measures for 
Salmon dated October 1 992 . The fol lowing comments are provi ded : 

� 
F7-I I l .  Section 2 . 1 5 . 5  I ndian Fishing Ri ghts . The DSE IS discusses In-Lieu 

s i tes and fi shi ng techniques in two paragraphs .  A di scussion of 
Treati es , Federal Trust and the Corps ' obl i gations as a Federal 
Trustee shoul d be i ncl uded. 

F7-2 I ' · 
F7-3 1 3

. 

F7-4 1 4 . 

Section 4 . 1 2 .7 Cul tural Resources Evaluation. Bureau of I ndian 
Affa i rs ( BIA) , Portl and Area Office ( PAD ) Archaeologi st, 
Mr. Chuck James , 1s the cul tural resources contact for the DSEIS.  
He  may be reached at ( 503 ) 231-674g and  shoul d be  contacted. 

· 

Section 5 , 3  Preferred Al ternative . The Preferred Al ternative 
(Al ternathe 4 l advocates spi l l  l evel s i nadequate to meet tribe and 
agency recommenda ti ons .  Recommended spil l s  are 607. for Ice Harbor 
Dam, 40$ for John Dam Dam and 40$ for the Dal l es Dam. The DSE IS  
does not ca l l  for timely improvements to  juvenile  and  adul t fish 
passage faci l i ties.  Project operations that coul d be modi fied or 
del ayed to i mprove fish survi val need to be discussed in detai l ,  

Page A-1 7 Adul t Passage .  The DSE IS shoul d i ncorporate the resul ts 
of the "Snake Ri ver Water Temperature Control Project" for 1 gg1 and 
1 gg2 , The l evel of i ncreased understa nding of water temperature 
changes and the abi l i ty to control these changes are important adul t 
migrant i ssues.  

F7-S 

-2-

The Corps has a fiduciary responsibil ity to eval uate f l ow management 
options in rel ation to the sovereign tribes ' treaty reserved fishing 
rights . The DSE IS does not identi fy each tribe affected by the proposed 
action, Effecti ve coordination wi th each affected tri be on a 
Government-to-Government bas h  1 s  necessary .  We are avai l abl e to assist  
you i n  thi s  endeavor. The proposed actions preferred al ternati ve has  the 
potential to impact fi shing techniques and access to the fi shery . The 
only way for the "Federal Decisionmaker" to have knowledge of th i s  
i n formation 1 s  for the Corps to i ncl ude the results o f  coordinati on 
efforts i n  the final E I S .  Each tribe ' s  cul tural resources requi re 
federal consideration and cul tural resource i ssues vary from tri be to 
tribe as do fi sheri es i s sues . 

We appreciate the opportuni ty to eval uate the DSE I S .  For further 
informati on , please contact Dan Thayer , Envi ronmental Protec ti on 
Special i st at ( 503 ) 231 -2326. 

Si ncerel y ,  

�. u �  
ACTING Area Di rector 
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UNITED STATES SENATE 

(LARRY E. CRAIG, U.S.  SENATOR) 
,t.G""UI..TVftl NUn• no-t 

""'' rcaunrt 
ntmaw .u.o HATVrAI. 

llt�Wft';U 
"t� COMIWimtl 

ON AG:ND 

December 7 ,  1!192 I hopo :rou find my comment:� useful i n  drafting t h e  fimd SEIS , £
m ly� h 

F8-1 

F8-2 

Depa��ent of the Axmy 
Walla Walla District 
Corps o f  Engineers 
Buildinq 602 
City-County Airport 
Walla Wal l a ,  WA 9 !1 36 2- 6 6 1 !1  
Dear Colonel Vol z :  

Thank you for the opportunity to comment on your draft SEIS 
tit led " InterLm Columbia and Snake River Flow Improvomon t 
Measures for Salmon . · 

! compliment you on tl1e analysis you have displayed in the SEIS 
regarding a very complex set of circumstances . I find it a 
�horough and we l l-organized document . 

Regarding tho preferred al ternative, I nm told by Idaho Power 
of.f.tcials that they find it physically impos sible to meet the 
\'aried demands of maintaining do ... -nstrearn flows and shaping tl)e 
volumo of water required , at the times roqui red in the 
'l l t"Prn:. t i.vA , Some a ltera tion in timing combined with relaxa tion 
of minimum flow requirements at Limo Point "'-ould pena.it Idaho 
Pm�e.:: the flexibi l i ty they need . I encourage you to hoar theh· 
Ft"opor:<?d mocl l f ic;lt.ion!l to the a l terna tive and incorpora te them in 
�he final decision to the extent possibl e .  

I �1-o note th� nna lys i. s  covering Environmental Effects o f the 
.� ternat ives does not utilize ��e most recent dsta avai lable as 
regards the trans portation of juven�lo fish . Y�ur ! ife-cycle 
�odo l l ing ( page 4 - 2 5 )  us9s th� 1 9 8G study, which showed � 
survival bene f i t  of 1 . 6  to 1 of transported fish over those not 
transported . I suggest you use the more recant results from the 
1 9 8 9  juvgnilo migra tion ( s�e attached letter ) , which document �� improved survival ratio of 2 . 5  to 1 ,  I don ' t  expect this 
information to change the preferred alternative, but it should 
show that salmon populations will rebui ld faster than pro jected 
in the draft SEIS . That is a very positive development ,  and 
should weigh somewhat in favor of fish transportation as opposed 
to other rebui lding option$ , 

....... <1<'""" � 
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UNITED STATES SENATE 

(LARRY E. CRAIG, U.S.  SENATOR) 

MEMCRA..'IDOM FOR : <" /W,"C3 
E1'i.CM: �"'l:,•.;c:. 

ttcr--!un!:.t r .1:.1u.:r.!.o=:a .Sc.!.�.uc .. C-:!.!\":.�:: 
c::a!5":::.\.L :.:co " !::s"tu.a.:ina St":.ld!e:� C!· .. -!�!on 

7.72� MC":1t..l..Ue Boule�:: �e ���c�e, H43hinqe�� S811Z-Z091 
At:!;1l.3� 2i, 1!?!?2 

!'!e==it: T':t.tlo 
:'lic!l.1.e.l li. !Sc!l!owe 

StrB.rECT : Smolt :��s�o:tat�� Rosoa::: upd�t� 

"t..he folJ.owinS" i� a1:. cpd.at a cf colt t.:anspo=tatio:J. rA:stt.'\:ch en 
3priog/��er �nd ��!l �i�Qok s�L�cn and �tA� l h�nrl i� t.hn Snnku 
a�d Col�ia RiV9r3 . =�j i��c::atic: v� ro�e3t9d bv 0 : .  ?e�e� 
Sq�an � a =ecent p�o�e coc�Rr3a�lcu, L�� s�pl�er.t3 �o 
i�or.:z..,�ioo p::-:JviC¥-l t:o ·�� T'lA!"l i.!'l �y !.��2 i:l :.ho ::o•l'i-o•, ;a.pe:.· 
�rit��c Cz �na ��t���� . 
;\dult ::'A!:•.Jr.::ls cf :;p=i=�/.!;�-:.::-2: Ci::cck sal:.cn t.::·:u"!:$!=0:-t:ad !.:t 1 ?8:? �=o� ��v: Gr�i:a o a:  a : e  : cw  cc�:lctu, �d rc��==3 c: :cee!�eaa 
�re n'iarl:t cc:.::apleta .. I:l-�:.·.·t!::: ce::t:ol:! to:: bc:t.!:. :�;:'11-:.io:s wu:e 
relu��ed below 1it �!a  Gccsq �� . Fp: spr!�g/���e: ��i:ook 
:sa.!.rnon, t.!:a �a.nsnort ::o co:.t:...:cJ. :acio tr.l.!; z .. , wicla A 9!il\ 
conf!deccn inte�l �� l . J  �� � . : .  �cr ����aad, �� t=���cr� 
to c:oct:rol ::n-:io va:1 2 . 2  -..·!:2:: .1 95·\: cc::t!t!tt::ce i:::::;!�.-.u o-: 1 : 2  !:O 
3 . 9 .  
AduU: retUr.l.!t o !  tal!. ei.'lcci:. t.almec t=:l."''SCO:-tod !:L-.::m Hc�:ar-: C =  
t:c� l!8d �rougb l'ee ��� � :il! LucCDplct�, h en c •  th��e i��  
little �lu� in c�lc�3���� a 9S� CC� �!dn�c� i:��:.�l Y�� .  
co•,;q,..qr, the c�.r:-e:Jt trit!!::pcrt :.:� c::a::.:::.!. t":ltios =:t.!il!C e:: :.-:t�=::!! 
::.o dat.o :!.::: r:!lc cc :.sr�c:":!.•tc: cn:�..!. :j::"·"\r..it:"n yn,,.!' :l .:1.!"� 2 .  7 ,  J .  "1 , ;t;:oe. 
J .  () .  
I' l. e.odo pa$ :a  
il!IY m.;,mb-.::.s 
ploas� fa.o.:. 
or ::>y:Je l : .  

t!1.i s intc�"'i: !.c� c :t  t c  ::.::.e :tocov113.:-'l ':' o � .  I !  !!C".J c: 
o! th� '!�4m l:..1•,·� ;.:·.::· q-.:,lst..ic:.� ::a9a::!.!.�c; t.l::e!!t! c...-,:.3 . 
f:� eo co=�uc� ����a= :��Q M3t:te�� ( ZO�-SE3-� 4 5 ! )  

cc :  E' /tmc - !!cr:-:i 
:l��:c - 1-'.:::�c· ... ·.:: 
!' /!I""fiO - Sllli th 
:: /h"ii'03 - .Jon�:s 

• 



U.S. DEPARTMENT OF THE INTERIOR 

• United States Pe{>artment of the Interior 
Ol'nCE OF 1l'IE SF.CRJ:'l'ARY 

�cvll:.:nironiDc::a•r�. 
I(Q m;  ___ ,._ 

F9-l · 

F9-2 

F9-3 

F9-4 

I!R '12/977 J'CI:Itllllf, Oftps lmSMO'A 

Lloucenal\t Colonol Robart A. Voh 
Dlatrlct ln&luoer 
DapartJDan� of the 11%1r:f 
Corpa of Englnsets , !lalla Valla Dlattfct 
Valla Valla,  Vaahlngtoa 99362-9265 
Dur UeuteaOLDt Colonol Vob: 

The Dcpartganc of ch• lftt•zlor (Depart.ent) b&O zw.l•••� tho �aCt 
Suppl�ental lnvlzoaaaatal Impact Stato .. nt (DSEIS) ,  tntar1• Caluabla end 
Snake Rlvara Flov Iaprove.oftt H•••ur•a fo� S4luoa ln th• Stat•• a£ ld&ha, 
Oroson, and Voohlntcon. The followin& c�nts are provl�·d far yaur u.e 1nd 
lnfonetlon vbeo pr�psrfn� t:he flnal dQcumcnca . 

CEN!RAL COIVI'Qn:S 
In �noral ,  the Dopar�c flnda th�c tba DS�lS adequatoly adi!Xtllta flav 
�acto and that tha preferred al ternatl�o theorotlcally DAxlalzca beaefl:o t:a 
•naclco•gua f'lell w!.cl\ln .:he pla7•l�el ugoatrftlut• of th• .,-•t•• an.S t.l:a• 
•�bl trary llalta ol\ cbo a:eoaraphle 1oopo of tho altnDOtlvea .  lie 'bolleva, 
bovever, that the Corp• of Ene)neera (Corps) needa to pursue &ddiclanal water 
•oro aear•• •t�ly lQ th• Upp�r Su&ke llvar tn order to aaat � flov toza:oto 
proposed by Colo.mbb Phh and VlldUfe Authoricy. 

I 'lhe Conra did not. !onwlly dlcewos pnparatlcm of a Plah and Vildllfo 
Courdlnatlon /let Report (CIIIl) vith thu Fhh and Vlldllfe Servieo (Sorvlco) 
prior ta roloaau of tho draft ElS, ..,,.,... af tl .. ahatt u .. (ruoe n
•vdlal.h, the ecope of tbo CAR. wil l ba 1Wtoll, and wlll only addcaaa projact 
l..lopacta, JODnitarlng noode and futlll'e cporet:lonal neoda. llanally, d111 clrah 
CAll alo.ould ba laclvdad ..,. part of tho draft liS. . 

'J.'he Dcparboenl: h.., not boon laTOhod •lth tl•a -c1eltn5 offorta that: appanntl7 
�rare the bub for aucb of tba aaalr•h of potmtial en•1l�ontal effects in 
tho DSEIS, We are eunoarned wlth the current bllh level of lntoroot 1n •aa1o• 
wiolo -.s.1o foe af..nlladn5 and ptad{C't lns tho leas tara (up t:o 40 yun) 
apacacian lapao.:a of the Caluoabl.a wd Snake 11.1ver pl'ojec:ta oa • .u-a atac:lao 
that a.to nov l latad undar t.U Endangered Spaoln Act. lla recoo:::und that tho 
authol:'a of ch& DSIU& asphuba that cho wodcl outpuea oro uaerul aoly [ol' 
coaparln5 patant:lal to�ulta a( diffor•nt: actl�no , not for prodlct1n& actual 
uurobate of ft..b. 'lie ccruld h:rpothoalu that lf prn1aus aiiodalln& effoet:A vexa 
aanwot, thoy would b&ve elthot pndtctaol Cha pToooat: decline of oal»on al' 
provlda4 1nfor.atloa to aver� �he curr�nt 8ltuatlon, aall:ber ac•aarlo lor 
paot. -.dola is ttuo. Vo, tharefore , oautloualy auppo�t tho10 floh .ur.lval 
aquat10dll . 

I The flv• altornat:lveo conoldorod do oot coyrooont: a vldo ran&• ln aparatlaa., 
nul no• action alcerDiltlvc u ducribed u the UBS tbrou&}l 1990 hydro eyota• 
aparatlon. The othac faur alteraatlv.o ate variatlona of the lttz opel'atlooa 
or the llort:blroot Pavor Pl...,..lna Co'Dioll ' e (111'PC) Jh'h ..,a Vll.dlifo l'ra�..,. an6 

• • 

LlC\ICI'RAnt CDlaaol lobon:t /L, Vob 2 

-
aft%r.- •••po of &haoe al:arnat:lvoa �he daouaant: 1• llal t�• 1n ltc ablll� eo F9 4 1 aro aa.: aubaunt:lal chAn�;u la ch• opor ... t.loa of che hyi!Xasyat'"'· Dua ta c1uo 

(cont.) &:�alyzo a huo can&• of liiP&el:s 1md beao1:lg, whf.cb could ald ln tha recavery 
of 111to4 flail apoc:loa ancl prvrlcla niiCIIaaar;y benallta to all the tlah aa4 
wlldllfo caaauraaa a£ tho Coluabla ,Rtvwr b.aln, 

F9-5 

F9-6 

F9-7 

F9·8 

F9-9 

F9-l0 

I 1'11• altomac1vaa a n  daflohot la d.lacnaclllll KootaQIL1 Rhn whlto aturceDD and 
'll\11 1  trout n- 11aacb U>CI poadbla l.lbl.y Ro .. nalc OP-Z&tlOIW, Only C11XWal"J 
llllltlon l8 ude to kootloal Rtvar whlta tturpon. 

The ccnoparbaft of 1:he ft'YII ll.dted altatnathn ls dopaodent eo the Ulll of a>a 
••t• af chaor11tlcal �olo: 1 , )  Gv l�la al�oc S.laoa r .. ••a• Xadol an• 
lt.ocbaatlc Llfo•Cyol• aaclol, dovolopod for lonnavill• Paver AdRia1etrac1an 
(BPA) , aod 2.)  Syet"'" Pla.unlaa Hadol and Pe•aaaa Arualyab' flodol, dewloped by 
�he -IIPJ'C o�t!'. An addht-1 ••t af _.._h, Flab \.oo.vlna Ulld.r Soval'al 
llypotheooa flodd and Zl:lp!rlcd Ufo•C.rcla lfacl.l, b.ln& daToloped b.r th• tdiMc 
aad a&enclea, b eloo bllq coMlduad l!er lncl�&aion lft thh Ul&lyda, 1bue 
�dale bave nat bean tborou£hl7 taat:ad, 1�ta b«Te not beea ataodardfzed, and 
oul'Puta are tlol: well IDiderataocl, The varlouo •odell elsa lock doc\Dentatlaa, 
l'C 11 IDidaratood that the ewlutloa af tbue aoodeb h onsolna and detail• 
IIUCh u clocuaantatlon, teatlnr;, aD4 callhratlon vera ucdflcad due ta tlae 
conatrdntl, Tl., cona:ulnte, bawnt, ahoul.d 1101: ba usad u justlflaa�laa 
for \UliiJI lnc����ploto .ar..alytlca1 toola tor a clecbton at thla mspdtude .  

'It•• !lDiuoQ banartu 1dc:nt.1!'1ed l t>  Cha .soc-n& u a  aahlD'I<Id fn• aaa...,'Clo"" 
aurrouadinc prodator control , traDipottat1oa, and adult pa••AI' tmproveaente , 
Iha "DOrtlo.am •�tuavfhh reiiOYel proar.m la exped.aental , 1'hll 'booeflta ln -�� 
•urvbol al' lap•oto to the fbhad .. c--11;1 a:ra Ullkacnra, haof1ta .. , bo 
offaet by ooapanaatory raapanaaa fr .. otbor pcadatara or fiah apacloa, auch aa 
1had, wblch ccnopete with JU9edle salaon1d. for food. lpec1flc: c���m��ntl' 
oonceraiJq; tbla 'P�aar- an lacludocl.. t'ha l:riiiUipaTtation prol5" .. b oloo 
canb:avord.al. Tran•port ba,.,flt ratio• appaac to cl.eruse u adult fbh 
appraac:h thl!lr aro" of ari&ln, Adult puaa&• lDproweun1;& ara U'Clmatad ta 
1ncreua adult aurvtval ll.r dx patcant, 'lhb fiaura h aptl.laiatlc aa4 nueda 
ta 'bo aupport.lll. 

I '!'he p� coacotn wltb 11104lflcatlan of aprll>f. ralaase• COli Orand Coulaa Daa 
1a �b• pot:ont:ld aa)voroo offooa •\IDh -.llflcaUon I<AJ h1Ne .,. nolcbat flo'h a£ 
Lab ltaaaevelt. 'l'ha bEts DDDcb t.ll addcau t!HL lou of nddaet fhh. f.n th• 
........ det:all a• aoad:rocoue tlll!a. • 

'l'he llitlaatlon •uw:es tar louoa ta roaf.dant tlab n11da to be reforeucad. 
Oo&otnc etforta to altl&at• for ana� fiab loaae• by �Dbanclns lAke 
Raaaevelt: ft•b •ay ba ••�iaualy ca.pr�&ad � t.pl .. antatlan o£ tbe pcoforcad 
altomatho, Tba DEJS n .. da to '&ddr••• tba ntant of tha contllot and prop••• 
•ldr;adan, ·· 

illl'BCI FIC OOIIftCf'l'a 

I Pam 2·11· llq:Ctlu!rq Spxfhb Maaa&n"nt: l.econt: 8en1ca naearch ln tho 1-n •-�<• IU.vo .. •h•wo that oaalt..outh ba .. •"• .1 f ... l7 'Ca bo th• pdnolpal pradato� ill tbia oocdoa of th• rhar. 'llhotbar 'IICirtham oquavfleh or tho 
••all aoutll baao b the pd11elpal proda'I:Dr in the I"""" SDAb ebould bo 
alulf1o4, · 

• 
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U.S.  DEPARTMENT OF THE INTERIOR 

Lieu�enaGt ColoDI!l Robar� A .  Vol.Z 3 l Pact 2·26. rar&groRb 1 :  Poo5i�lo t3paota to tba vhlto •�seon in Lake f9-1 1 R.oa•o"'t"elt. ehoulcl be dla�WI•od, eA Gr•n4 Ooulcc opcS"at:.loN �uld b"" a.ff•ct•d· "T 
tbe propoeeol nov ..... u.: . . .  

F9-12 Pu• 2.2Q Pp:uro:pb 4 !  Th• s.r:vle• f.• ...... tuat:lne • ""thl an, .. t: .. d Octobo.r 
30 1 1992, for ll•tiD& tha bull traut (Salyw\IQUft sppflurntaol, � the 
IIUIIplcaa of the ED4aJllaracl Spadu Act, Vlthlu 3D dayo , th6 Sarviea III\Uit II>Alca 
a datat'ldnatlcm ..., co vhath•r & •allcl petltiou for lUtlnl baa becD ouba1tte4. 

Vltbla 90 dayf , tt.a Sarvioo to requlccd, to the ..xl:ua extent practlcabla, 
ta llalta a flnd.1q U tO vhatb&r the p8tltlOD pra .. nte oubotaatlal aoimtlflc 
or oCiliiUZaal laComatloD in4le.otlng whDthar the peddcmacl action uy ba warranted, only thou, lf the patltton to ltat bull ttou� 1a foun4 co ba 
warranted, •I' tha hrrlca eotiJIIOI1cq a nvi., of the acatu.e of tha bull trout.  
It llhou1cl aleo ba notool that tho \luhb;ton Deput:llant. of V114U.fa aoaddau t'lw": die bull t:I'Ollt populatloa in l.ol<c Roa.,nl t alr.acly bu • hlt;b rhk of 
exU�tlcm. 

I Pno 4·12 rarurapb 1: 'lba larval aturr;aou 1n Laka ll.aoanal t could bo F9- 13 .-atral..uad with iru:nu'!d 6ra!tlq. 

F9- 14 

F9- 15 

fage 4· 16 "Tb• pqrJallty rata ptr dar p£ trayrl tiao l• 2,56 pv�� )!u!d qp putpgt froa ClU!H, , , • :  Tbb IIOrt&Ut:y b cto.Je oGly to pradat.l.oo . 
beaut nvt.e4 analyd• of John Day llid·rennolr area coaclu.c::ecl by Sarvlca 
raeoa::cbera •a.si!Out thh ,..,rtaucy rate iJ1 too blt;b, Nyba 3·S ti-• too blab (thla lntormat1un waa rooeut:ly provided t:o tho modeler• but: vao noc available 
for this analyo h ) .  
rtc• �-16 •Bortbero SAytyfl!b KenatfP'D;• ;  tt.. offootlT&n68G o f  thlo r•eGYftl 
pro&nlll lo open to oavoral unlcnvma. lhua IIZIIalowwt laclucle atu'--"t of: the 
taraet axploitat1an rata , corrpaa .. tory ra.,onoaa fros other flab apaclat aad 
fbb cCIIIIIIIUIIl� alum&•• to ...... a fuw. Bervlca reaeareh lDto predator lnclexl"'l 
O�SC�ItD t:hDC prad&t{oa C� DO<thfrn aquewf1sh 1a not 4 probl� 111 all 
reaorvairo or throuzhout an •atlra zeaa�lr. lee•�• o£ thla lt le 
uurealletlo to apply '" u.aifora corullcy raduc elon f!&Ur• ol 7 . 51 W..ln& 1993·1997 &nd 2n Cor 1991 u4 bayoncl. 

I Pnp 4·31 'Jhw !:pDJParbgn of the !1!04el rpautu 1p �q •!!PU:l manu F9- 16 different tutu!!! for tho yadqwt pgpuu;tcm.a: 'Ibla 8U"oaeu that ...,dd 
eao1111pdouo or aoll!'cniGDtlt aro troatlnll tha data cU£fenatly . 'l.'beoe 

' difforencoa ahou.ld be addnaaad. 

F9- 17 rtga 4·34: Thera are several l�tuoo Vblch •h�d be addaol to thlG 11-c: 

An J.ncroa�ad ah\ll\d.anc& ot. raaid.;..t p.raclotou . a11c:.h •• valloyo aDd 
...Ubouth bua, wq result: du.a to northern •qUAvtbb c:o11trol. 

Pted.&tlon ot ...,lbr by llallo:ro or .oiulh:outh bus JAY lnaraue or 
decre .. e due to prey den&lty a.o� tadu.c•d Gompotttton. 

Abunda.occ qf other pray fllh ut l>• chaup4 follorlD& "'*'val of 
northern ''l"""CI..olh. 
Abllll<brlco or banthic ltm!rtebrata preda.tora auoh as crayflob .. , b• 
ahaa;�od follovln& tta...,.•r.n A'l'unrfbb r.....val . 

F9- 18  

F9- 19 

F9-20 

l.leutenant Colollel llobort A.. Vola " l b&" 4·35 •nsl U1 n.t. dheu .. ton or hcnr th••• actiono .. , tnnuaneo re.tc!enc r1•ht 1nv�rc.brat•• Uld pl•ftktOD CO .. UDl�l&" ..... CO bo baeod OQ uafouc�d auunpc:loos. Tile author• ••- to a&ree at the and of die cl.bcWiaion when they ••Y that •Ro wpoclflc eetlaatea of populAtion chan&o • • •  ean b• aade • • .  • 

Pau 4-43. Paryupb 2 ;  'l'bare h • pauclty o f  lnforaatlon au innrtebrato, and puitoularly aollua11, apecleo occw:do& to tho reunolra. n.. u•u•xpecte.l oxpoaura aod dOatll 11£ a ch;nltl.o.mt m:llbor of C:alifonda floaura (Aaodo11ca oa.!Uom!md•) , a cand1olata for thraatena4/tndanaere4 8p6C1eo u:ai:\U , lnd1oat .. thl naaol for 110l11Uc 1111'Y11)'& 'llichln uau not "DODIIally �n<po .. d fo .. 
prolo��gaol pcotl..U du.dq noDI&l opttatlona. Ve , tbuefora, nco-n6 that 
aollu.oo eurveys be oondUcteG botvooa tbo elevation. or 212 ,, acd 2f4 laec ta the John Day �•••rvolr ln app�oprlato habitat, auch •• tallva�ra and rivet •outh• . If natlv. apaul .. of Halted ft\ll>bora or olhtrlbutloa an Nposod, &:I att....,t •llo,.lcl ba -de to e&1T&!I& th•ac LD4!:rl.d��&la, 

2u• 4-43. Parurapb 4: Althlnl&h eoncam continu. .. to ba axpru .. ct rapro!ias •ffacto to rlparlan �•a•tatloa undar a 262 , 5  ft . dr .. otovn altarnatl� At Jobn 
Day , actual tapecu hna not boen •7&t-tlcally axaained. An ovllluadon of 
Y&&anaratlon and aoll •olatura •••llablll� for rlparlao .pacl•• la noado4 •• 
part of tho dxavdOVD. 'lhh 1Dfo-raat1oa b arltlcal la •�d\llltllll the af!octe of aun\1111 dxaricnm• t.o ri1'arl.an ••�:AI:«.�lft, 

f9-2 l f  Puc 4·4S. Per&grnh 1; ble:M1& .rhlch 111:0 npaaod vtll not be au.it:..ble for 
' lrat•rtcnrl -•Un& u au1t:abllt nut:lll& cove: would not be pn .. at:. 

F9-22 rue 4-46 Porurqpb 2; Aet[ol>& a�h n cup coutrol era llllple:oented by tht l•rvlce •• pazt of rafus• opa�acloa• �D4 •�• not �•ln1 oarT1o4 o�t �Y �. 
Corp• � part of the latart. flow Maaeuroe, lt l • ,  therafora,  lnapproprtata 
that tl�a7 be coaddared a potlcl•a t...,.ct that bal:uu::oe ae5ativo lD;>acto froa 
tho ctrari.....,, l'ftvovor, ,..,q, aontl'l>l .told. l.a £�m4ad b7 tha Corpa on the 
U3atllla Hatlonal Vlldllfo KG��&• aar be an appropriate rhort·tcr. llit:iaati•e 
Naauxo for bqwoct:e t:o 'brtod1as vatar£..,.1. 

F9-? 3 I l!u:t 4·4&. Pll'CR&J:I.J)b 41 All etatad, wtor depth 1nfo%:01atlan ln the v1cln1-::y of - hlan&l b needod co dotenlne potAmtLal for landbrlci&11J5. Tbla iDfonoatlan b .. boea rapoatodly t•qu-•�•d an.S ahoulol be o�tainad, 

F9-?4 1  rasa 4-47 Pu:aua�; Llldscs MY abo Ito .. ubl1aba4 durlas low 'll&tor - porioola ar.d flooded wbm tba poolD are r&hacl. . 

f9.? 5 I hu 4-48, Paraeraph 1: Tree toca:u.itaent 11<nl1.4 oaly b'" EXJ:•cto4 UDder a - pu,..t .. at dr&wclovtl, 

F9-26 

F9-27 

fu• 4-18: 'Jba concludon that , • • •tbora oroulol l>a ao aer;attva affiiDt oo 
racnatloDal , , ,uaa at � 1ooane1t0 1 c!ou 'ftOt 181!11 WA'n'&nttd 1n li.dat of 
poce�tiel lo•• o£ reoldont £iab and oas-tiYB ol£act oa the raoidant fiahery, 
Gaaeral �acreatloa �• at Lat. Roo•wvalt le t1a6, ln larao part , to ltabiaa 
auoceoa, A fuLly outlq .. , lneluda •ny recrudon actlvltlao , h..,.,..,. , tbe 
clacidoa to aake the trip IDly be cl ... to gaol! fhlllat• 

I �I!Rgndb D, llplpMieal AsgCIIIODC Cdatad October lit, 19921 : Tile lllo],.r;iod 
All•eu .... nt (lA) , vhid1 b nqubeol tor .....,uance to •••tion 7 of tho J:nd-&oncl $peoho .Act, .,duat:o• tlo" bqoaota ot the U93 lnted• Plow 
Hcnau.:aa on tba fodnra\17 ll•t•ol eacloncoro6 balA •ASl• (Ua}l&Ottga 

r. 
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F9-27 

(cont.) 

F9-28 

L1Aute�nt Colon�l lob•rt A. Yolz 

lnucocephnl"') '  pere�lne falcoa (lolsq p�rczrtgua ) ,  &r•7 volf (Ccnla luDYJ) , 
and. 3'1'lr;sly bear (Uraua az;ct.o• (-twrf.·Lbili• ) ) .  Tlae Cocp1 ooa�lucJecl ln tl� 
blologlcal aaeeasnent �t the parasrlne falcon species •vould like ly not be 
adTerlaly affact.d•, •aaa. of the fl� optlona l• .zpected to &fleet bald 
aaal• v.w• o£ l"e••I"Yct1l'•11, and t'hat the J'I'GjP4t! •vauld net lilr:el7 affect ll(r&y 
wolf 8D4 �lasly bear , •  Tbe Sazvlce a�1a• that the eorreot te�lnoloay for 
tho fladlft8 of affoct •hould be •oat likely co adversely affec t , •  

Ba1od em thll lnfoi:IOAt.lon provl4ecl, 'Cbo Strv1ca HI! eono11r wlth tba 
�oterDlnatton for the parecrino falcon , cray volf an4 lflZ£11 boar for 

:t 

proj acta iu tba State of V"•binJton. Hovavar, tbe Service cancot ooaaur Vlth 
tbe ftndlna tbat •nono ot tho flov optlona la expocced co affoct bald eft£le 
use or the proj eot rRH:r:voin• 11114 vlth the deterulnatlon u it. apcslfisally 
•P?llaa to bald aa1l•a on Lake &oosav.lc, 

We a�le• ravlatn, th• biolo1loal eaaessaeut. for Cbe bald eecle to lnolude 
�ho followlns eYaluatiou faatara: 

l, A thorou&h .vduatlotl o£ bal4 ••ala food bablta in ll&ht o£ tho 
propoaal to ahlft aore flood cDfttrol atora&e to Lako looaevelt 4urins 
mo41aa water years , lhlo ablftln& vould lucroaae ko\&no• entraluaoat 
and afto"c nat pan aperetlon (Secd.on 4 . J . 6J ,  l:ator retentlou u ..... 
�ould bo rndu4od; end 
t, An aaooucent oC the C11l11Ulatln offectl of thla typo of· opuatlon '"' 
an oiiiiDWll bad 1 .  

11\111116P.Y COHKilii'U 
Tho lmrolve4 "80aclea (tluo COrps , lll'A1 ll\lroau of lleolaJUtloa, aDd tho llatloaal 
I!Atln• Plah•ri•• S•rvlllo) ahau.ld undertake end pra-...D�e all poao lbh effort. to 
1nprove pasea1o eond1t1ana for anadroa0115 flab. 

Tbe Departaenc rac�4e that the document fbovld include an altarnative that 
provides foz: bettor lu-rlver 11l�atlon conditlan.o . 'n-.11 alte:matt:n should. 
iaclude tha folloving provlaloa81 

Ueo all available reaervol% 8tora1• (la addlclun tv �. 3 MAE 
tctcnttfle4 ln 'tho IIPPC proF&• froe tdd-COlUIIblA) ar.d otl .. r ........ 
to "••r tlov tar111bl tdoatlftod in tha Col\:abla luln Phb .and 
Vi1dll[a All�orlt1'• flov prapoaol. 

Allo" for the F1m l1111tr;.y Load Carrylna Capabtllt)' to be lJipactsd 
f.u 1..., fla,. yano to a"hl""• rlawtatJeto ln the lo•er ColUIIIbla 
Jlivor. 

lacreaae aplll hveb ac dl proJ•ol:ll vlthla tho pbyolcal ...a 
atructural oonatralnte of the syatem. 
PrO"flde 400 llU' fro11 tba INotsha'k l88e:r;volr for aUIIIIet ot�nratlon (J'ul7·A"&'Ut:) in oddltloa. r.o a.V"al1ab1• •t:.dr•s• fr•• t.h• u.ppo� lllnalc• 
'Rlv.r • 

• • 
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(cont.) 

F9-29 

F9-30 

L1olltenAnt Colonel Robert A .  Vulz 6 
To aahle· ... &tellt&r fiulblllty ln opentlvn oC arovnloe recorvvlr 
AD DlDYIItlcm 1f.Jil� vf 2 ,041 fu•t: taL •houlcl be wuad ra.th•r t:ha.D the 
Clll'ront 2 , 068 alevatlaa 1Wt:atlon. 

K.,.lalc• ,.,..,. -a"""e•• rith doe o..,.tl:.,..•ton. Qnltad Stet .. ln tha 
.,dill and •-r. 

rrnvtalono for " kefa In t'llo l!oatenal 'Rl'l'et lit the Bonura FottJ IIIU&ln& 
otatlan ft011 the tan ,.� tn J\Dit to tbe flnt weak ln Auaun ., .. d to be 
included, l th• aaouapttoaa for each thooratteal 110d.al usod abould ba clearly and 
consl&aly dilcuucd. A durar 4llc�aaalun of tboo 4erbatloa of tunlvel 
increases tua to var1aua actlvitiaa, auah aa &�lt p&ll&&l Saprcvoaea:a , 
should 'bo pED9tded to l.loprove unol•unol ... di.JIIr, of lhe alte'l'ftal:ht>s And t.hol .. 
tbearedcal t...,aeca a.nd banoflt•, 

I 'Ibo Dapu:Mnt beli09u dla:: tho hyclrapovet ayatmo h AtTRnAnd vtey little 
eu;parad to tha coatlmo.d •r11uel ccmclltloas fu aal•on aDd at .. lbaad 
tllrw&hol&t •oat or thetr ai&ratlan throueh the reservoir d.amo . Alcaruatlve II 
111roferrad) b probe!ob th9 IIDot teaeonabb action altunative 1lnn the 
llalto4 a1ten�o�tlv.a pn81a::ed lu the DB&lS . 'lie cautlom 'tlo•t ao11�1uu.cl 
operatio:l 111 an interl11 •oc!a ool&lc! llad to ext1ncdon o£ the 11ated 1too'kr af 
511Don. 

� • .,praclate tho oppertunlty to aoaaant .  

stncoroly, 

·��£� 
ll.epoual. C...tra ....... t&l. otflcec 

• 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
REGION 10 

HEI'LT TO 
ATTN OF: WD-J.26 

Robert o. Volz 
District Engineer 
Department of the Army 

1200 SIX1h Avenue 
Seattle, Washinglon 98101 

DEC 1 4  1992 

wall.a Walla uistrict, corps ot Engineers 
ATTN : CENPW-PL-ER 
Wal la Wal la ,  Washington 9 9 362-9265 

Re : Interim Columbia and Snake Rivers Flow I•provement Measures 
For Salmon Draft Supplemental Environmental Impact Statement 

Dear Colonel Volz : 

The Environmental Protection Agency ( EPA) has reviewed the 
Interim Columbia and Snake Rivers Flow Improvement Measures For 
Salmon Draft Supplemental Environmental Impact Statement (DSEIS ) ,  
The DSEIS evaluates Columbia River and Snake River flow 
modification alternatives intended to assist the downstream 
migration of juvenile anadromous fish in 1993 and future years 
until a comprehensive plan of action is developed from long-term 
studies . Our review is conducted in accordance with the National 
Environmental Policy Act , and EPA ' s  ·authorization under Section 
309 of the Clean Air Act to determine whether the 9Vera ll impacts 
associated w ith federally authorized actions are acceptable in 
torms of environmental quality , public health, and welfare . 

The DSEIS supplements the columbia River Salmon Flow 
Measures Environmental Impact Statement ( EIS ) , completed in 
January 1992 1 which addressed flow improvement measures 
considered for implementation in 1992 . EPA expressed, in our 
comments on that EIS, concerns reoardino impacts to water 
quality , wetlands , and aquatic habitat which could result from 
various optional flow measures which were analyzed . 

The SDEIS evaluates four alternatives which include 
combinations of measures similar to those which were implemented 
I n  1 99 '- ,  �nd thA nn-�nti on � l t�rnativ� . Thq common features of 
the DSEIS action alternatives include operation of the Lower 
Snake reservoirs near minimum operating pool , operation of the 
John Day rqsqrvoir at minimWII irrigation pool and opcorat:ion of 
the other lower Columbia River reservoirs near full .  Flow 
augmentation measures are also included in the alternatives . A 
rrl:'fll!rr�d SOEtS alt.�rnat.iv� . Alt . .,.rnat iv" 4 - Modified 19P:Z 
operations, vas identified , 

F lO- I 

F l 0-2 

F l 0-3 

2 

The DSEIS alternatives, while intending to aid the 
downMtr��m mi�r� tion of juvanilco sa l�on, could racult in other . 
potentially of fsetting environmental impacts . EPA has concerns 
about water quality impacts resulting from increases in dissolved 
gas l"'v�ls , tt�bid ity , and recuspenaion of ccodimants , and 
potential reductions of wetland, riparian, and shallow water 
habitat.  The flow measures identified in the DSEIS would 
genera l ly result in less impact t:o �basco resources than the �oro 
significant reservoir drawdown options identified in the previous 
EIS . The proposed f low measures a lso have the potential to yield 
bonaficial rasult:c to migrating juvenile salmon . Additional 
information is needed to fully assess the impacts and to evaluate 
the overall net (benef icial vs . adverse) effect of the flow 
measures on anadromous f ish survival . 

We emphasize the importance of developing a comprehensive 
�onit:oring program t:o ·better aoocoo the water quality and 
fisheries ef fects of the proposed flow measures . Water qua lity 
and substrate monitoring should be conducted before , durinq, and 
following implementation of tho f low moaourea . Monitoring 
studies should also address overal l  aquatic community effects as 
well as the net e ffects of f low measures on j uvenile salmon 
survival . We recommend that: the monitorin9 plan be initiated 
prior to issuance of the final SEIS. EPA is available to ·assist 
in developing that plan. 

Based on our review we have rated the DSEIS EC-2 
(Environmental concerns-Insufficient ·Information) . A summary of 
EPA ' s  EXS rating system is enclosed for your reference . The 
rating and a summary of our comments will be .published in the 
Federal Register . our detailed comments on the DSEIS are 
enclosed. 

Thank you for the opportunity to review the DSEIS . We would 
be ple�sed tu provide vsalat�n�e in v�drvaaing our comments , 
Rick Seaborne in the Environmental Review Section is the lead 
contact person for this review and can be contacted at ( 2 0 6 )  553-
851.0. 

Enclosures 

·'ZZt:r.� · 

charles �. Yindley 
Director, Water D iv ' sion 
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U.S. ENVIRONMENTAL PROTECTION AGENCY. REGION 10 

IJ . !'; .  F.nvi. romnAntn l PrntAnti cm AgAnr,y ( EPA) R'l'!Jion 10 
Detailed Comments On Interim Columbia and Snake Rivero 

Flow' Improvement Measures for Salmon 
Draft. Suppl'l'ln'l'ntal Envf.ronm ... nt.l!ll Tmp�tct St.l!l t:"-'m"'nt. ( DSEIS) 

Water quality 
Section 4 . 1. 1. Gas Saturation: EPA previously expressed concern 
in our comments on the Columbia River Salmon Flow Measures Draft 
Environmental Impact statement (DEIS) and Final Environmental 
Impact Statement ( FEIS) regarding the increases in dissolved gas 
leve ls aesooiated with tho various drawdown options analyzed . As 
the Lower Granite and Little Goose 1992 drawdown test results 
indicate (Appendix B of the DSEIS) drawdowns to near spillway 
signif icantly inoreaoe dissolved gao levels above background 
levels , and dissolved gas levels are very sensitive to spill 
rates . · 

The standard of 110 percent saturation is already exceeded 
(up to 140 percent saturation) under existing conditions in the 
lower Columbia and Snako Rivers during spring/summer high flow 
periods . The SDEIS indicates that, based on the water modeling 
results it is not expected that the SDEIS alternatives, which do 
not entQil deep run-of-river dam reoervoir drQfta, would 
significantly raise gas supersaturation levels .  The maximum 
predicted increases in dissolved gas over background levels in 
the effected reaches , during periods of high flow, should be 
quantified and compared directly with the standard in the final 
SEIS ( FSEIS) to ascertain the s ignificance of the incremental and 
cumulative effects . Also to whet extent do the drewdown test 
results (taking into account the complete spill rate gradient) 
validate the HYSSR model? 

Section 4 . 1 . 3 ,  Turbidity: Physical habitat and water quality 
effects associated with sediment resuspension and input under the 
SDEIS alternatives ausy b .. le»» lbcm t.buwe · associated wiLla ua .. 
more drastic �rawdown optio�s previously analyzed , however this 
remains an area of concern. These effects include loss of 
habitat complexity ( e . g . ,  simplirication or bottom topography) , 
increased sedimentation, decreased pool depth , increased water 
temperatures, and lowered dissolved oxygen (DO) . Changes in 
pnysical parameters may, in turn, lead to rurther reductions in 
native populations . and increased predator (non-native) 
populations and pathogen loads . Alterations of physical 
parameters orten J.eaa to snltts in population dominance . The 
FSEIS should discuss the potential for these. effects associated 
with sediment transport and also provide information on potential 
impacts from disease organisms . 

1 

• 

F I 0-6 
§..�..20 4 ,  1. 1 ,  Contaminants pod other Water ouality P3ramotr.rr. : 
Decreaa:es in outfall depths resulting from reservoir drawdowns 
could result in inadequate mixing of affluent with the ruceiving 
waters on a lu..:alize<l basis. Under the current range of 
alternatives addressed in the SDEIS, this is not expected to be a 
significant concern however it must be acknowledged that 
intormation regtsL·<llng the nwnber , locations ,  and types of 
discharges which may be potentially affected is limited (and not 
presented in the SDEIS) , 

• 

F l 0-7 
section 1 . 2 . 1. Reyiew of AQadrgmous Fisb Impact Issues. Section 
4 . 2 . 2 .  Modeling of Flow Improvement Effects: section 4 . 2 . 1 . 
discusses the errects on fltdl oC gas supersaturation caused by 
increased spillage over dams (additional discussion of these 
affects is provided in the FEIS) . EPA concerns regarding 
exceedances of the cHssolved gas stcm<lar4 are indicated ln 
comme�t 1, above , and in our previous comments on the DEIS and 
FEIS . The major impact on fish of water containing excessive 
dissolved 9ases is the release or gases from ua .. lr circulatory 
system in the form of bubbles which block the flow of blood 
through the capillaries . This "gas bubble disease" not only 
affects fish but may also impact aquatic invertebrtstew. A<lult 
and subadult salmon mortal ity can occur when gas levels exceed 
110\ saturation, which is below levels currently encountered in 
the system . 

studies which document fish mortality from gas 
supersaturation fom tha basis for the Water QUality criteria 
(and subsequently State Standards) .  Mortality decreases with 

water depth (effective 9as concentration is reduced by 10\ for 
every J foot increase in depth) . More intormation is needed 
regarding the depth at which salmon spend most of their time 
during migration to ascertain probable effects. 

The downstream passage and life cycle salmon survival models 
presented in Section 1 . 2 . 2  of the DSEIS do not appear to taka 
into account the negative effects of gas supersaturation. The 
"net" adverse or beneficial effect resulting from decreased 
juvenile salmon migration times coupled with corresponding 
increases in the incidence of gas bubble disease remains unknown . 
Continued monitoring and analysis of salmon responses to gas 
supersaturation needs to be an integral component of the ongoing 
operations measures analysis process . 

Wetlands. nnd riparian az:ea� 

! Section 4 . 4 .  Terrestrial Ecology: The drawdowns would impact 
F I 0-8 r i parian zones , qrass/forb communities, wetlands , migration 

corridors , and wildlife . The drawdowns would affect surface and 
. subsurface flows required to maintain riparian and wetland areas . 

Ripar i nn zones ore hi9hly productive and valuable areas, 

2 

• 
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F l 0-8 infocmlll: il)ll on the existing extent of thcoe uraao, and inoludcG o 
! especially in the arid west . The SDEIS presents limited 

(cont ) qualitative assess1uent of existing conditions and likely effoctc .  
. ' we continue to have concerns regarding losses of wetland and 

F l0-9 

F10-1 0  

F10-1 1 

F l0- 12 

r !par i a n  IICt!'" (unctions and value:; •usaocilll:cd v i  th the &DEIC 
alternatives . 

Fish habitat and mlgn�iun 
Section 4 . 2 . 1.  Review of AnBdromous Fish Impact Issues 1 Adult 
Anadromous Fish , pages 4-56 through 4 -�9 : Operation of the 
reservoirs at minimum operating pools ,  as addressed in the DSEIS, 
is not expected to impede fish ladder access or j uvenile bypass 
systems . These were conuern� .. ssociated with more drastic 
drawdown alternatives addressed in the DEIS and FEI S .  

3ection 4 . J .  xes1gent Fish and Aguutlu Euulogy: Additional 
iredging may be required as a result of the alternatives 
ldentified ( as discussed in Section 4 . 7 . 1 , Navigation, DSEIS) . 
:ontinued loss or shallow water habitats through dc�dg lng an� 
>perational alterations could further reduce resident fish 
�tocks . Information regarding habitat loss and possible white 
sturgeon and shad population responses to dredging should be 
?rovided . Baseline data and monitoring plans should be 
identified for associated dredging activities . 

! Section 4.2. Anadromous Fish. and Section 4.3.  Resident Fish and Aquatic Ecology: The FSEIS should describe habitat restoration 
and creation efforts wllicn may be atfecteO by tbe f low measures 
alternatives and indicate how habitat and flow measures would be 
coordinated . 

Indirect effects 

Section 4-6. Air Quality.· and Section 4 . 9 .  Electric Power: 
Losses of hydroelectric generating capacity associated with the nSEIS alternatives may result in increased generation at other 
projects in the system, acquisition of add�tional capacity from 
thermal plants , or purchase of power from outside the region (as 
discussed in the DEIS and FEIS) .  Increases in air emissions 
would occur as a result of acquisition of replacement power from 
thermal plants . Electrical conservation should be considered 
along with other mitiqation to reduce indirect effects associated 
with losses in hydroelectric peaking capacity . 

Haseline conditions & monitoring 

F l O- l J  1 Water gunlity/sedimonts 
We stress the need for sufficient monitoring to provide the 

additional information necessary to assess the water quality 
�ff�r.ts or the flow measures . Drawdowns and flow changes could 

3 

F l0-1 3  
(cont.) .  

result in downstream scouring, increased gas supersaturation, 
deuced�e� disBolvad oxygen in deeper waters ,  increased turbidity , 

and resuspension of contaminated fine sediments . Upstream 
impacts may include decreased water volumes end flows , increased 
tempt<ru ture�, decreased dissolved oxygen conccntrationo , 

·• increased pollutant concentrations, and altered mixing of outfall 
discharges . These effects could result in violations of water 
quality standards . 

We strongly encourage that water column and substrate 
monitoring be conducted upstre�tm and downstream of the proposed 
measures before, during, and following implementation of the 
measures . Monitoring of sediments , sediment resuspension, and · 
seOiment contaminants ne�d� �u be included in the monitoring 
plan . cumulative impacts to the estuary below Bonneville Dam 
should also be monitored . 

The monitoring efforts should be coordinated with present 
water quality management efforts . We urge that a · monitoring plan 
be initiated as soon as possible prior to issuance of the Fin11l 
SEIS . EPA is avai lable to participate in the development of that 
plan . 

fisheries · 

F l0-14 
Monitoring studies should also adOress aquatic community 

dynamics and cumulative effects ( other anadromous fishes, 
resident species , wildlife, wetlands/riparian zones) . Pre-dam 
flows should be reviewed to adequately understand the 
evolutionary requirements of juvenile salmon . 'fhe relative 
passage success of hatchery vs . wild fish should be studied . 

F lO- I S  

Information regarding the sub-lethal effects of gas 
supersaturation, as well as mortality information , should be 
provided in the Final SEI S .  Alternatively , .a study of sub-letha! 
effects should be coordinated with the implemented measures . 

A juvenile salmon tracking study should be conducted to 
examine outmigration patterns , habitat selection , predation, and 

physiological parameters . A long-tern study should also be 
conducted to assess the e ffects of f lows on short and long-term 
.survival .  

General 

As we previously indicated in our comments on the DEIS, f low 
augmentation is preferable to reservoir drawdown to the extent 
that outmigration of juvenile salmon could be improved while 
mi nimizinQ the impacts associated with lowered reservoir pools . 
Water quality in the Lower snake would be sl ightly improved by 
releases from oworshak, however it would be degraded by releases 
from Brownlee . Where flow auqmentation would potentially 

4 
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decrease water qual ity , pool drawndown should be combined with aQgmentation meaeQras , au proposed . Increased water velocities and depths may contribute to improved reservoir water quality · (o .q . , DO, temperature) thereby further assisting outmigratinq juvcnilco and rcdQoinq prGdator and pathoqen popQlationc . In addition, riparian, backwater , and wetland habitat may be protected . 
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IDAHO PEPARTMENI OF WATER RESOURCES 

(R. KEITH HIGGINSON, DIRECTOR) 

statement of 
R. Keith Higginson, Director 

Idaho Department of Water Resources 
Draft SEIS Workshop/Hearing 

Boise , Idaho , November 12 , 1992 

The fol lowing comments are provided on the draft SEIS on Interim 
columbia and snake Rivers Flow Improvement Measures for Salmon. 

Executive Summary 

1 . 1 Purpose and Need - Third paragraph acknowledges that 
" • • •  changes to the previous operation of the Columbia-Snake River 
system are needed to reverse the population decl ine and to 
contribute to the recovery of these salmon stocks . "  We support 
this conclusion and are pleased that the COE, BPA, BOB and NMFS 
have finally recognized this fact . This does not mean, however, 
that the status quo in power generation and navigation should be 
maintained at the mainstem dams while attempting to find additional 
water from upstream and to then consider that to be a change in the 
previous operat ion . Real change means that the dams are fixed so 
they can operate in a manner which will provide rea l benefits for 
the fish . 

1 . 4  Scope - comment is made that " • • •  one factor known to affect the 
overa l l  hea lth of sa lmon stocks is river flow during downstream 
migration of j uvenile salmon . "  This is only true because of the 
existence of the dams . If the dams were not there the river f low 
through the natural river channel , even during the current drought 
period, would be adequate for the fish . The fish successful ly 
survived earl ier low flows during drought periods in their natural 
environment before the dams were bui lt . Therefor , the fix should 
not be an attempt to augment f low through the unnatural slackwater 
pool environment if no change is going to take place in the 
operation of the dams . Drawdown is still the simplest and most 
direct means of impacting f ish protection. The final EIS should 
reflect the fact that flow became a factor only after the dams were 
completed . 

2 . 2  Alternative 2 :  1992 Operations - The a lternative refers to 
actions " • • •  that are actua lly occurring in the 1 9 9 2  operating 
year . "  Among the 1992 measures were a number related to flow 
augmentation such as 100 KAF from Brownlee in September and 190 KAF 
from Upper Snake River April 15 to June 1 5 .  Most of this water was 
not provided because the water was not physically avai lable due to 
drought . 

The provision of the water from these sources 1o1ould have been 
enabled by the passage of two Idaho legis lative measures during the 
1992 session . Continued and future provision of water from Idaho 
reservoirs through 1994 is specifically conditioned by those 
measures upon there being an annual flow augmentation plan , which 

Sl-3 
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I am required to approve , which demonstrates a commitment to 
implementation of the reservoir drawdown strategy . I must a lso 
find that other parties are making a proportional contribution to 
solving the salmon migration problem. Actions taken by BPA of 
reducing Columbia River flows when water was furnished from Idaho 
reservoirs this last season raises the question of whether Idaho 
can continue to be cooperative . We have asked for a report on this 
matter from BPA and the COE .  The matter w i l l  be reviewed with the 
legislature when it convenes again in January 199 3 .  There may be 
no authorization for water from Idaho reservoirs for 1 9 9 3  and 1994 . 

Page ES-7 - A sixth a lternative needs to be examined which would 
address the sensitivity of Dworshak operations . Such sensitivity 
analysis has been directed at Hungry Horse/Libby and at upper Snake 
River but has not considered the major impacts which releases at 
Dworshak are having on the local environment . 

4 .  3 Preferred Plan of Action - Alternative 5 would be a better 
selection due to the uncertainty of both the phys ical and pol itical 
availability of water for flow augmentation . Continuation of the 
drought as wel l  as the preference given by BPA to power over any 
benefits of Idaho reservoir water to augment Columbia River f lows 
leads us to conclude that such flow augmentation is found by the 
BPA to serve no useful purpose . Alternative 5 at least 
acknowledges that there may be no water from the Snake River basin 
in Idaho . Alternative 5 should be selected as the preferred plan . 

General 

7 . 0  Compliance with Appl icable Federa l Environmental statutes and 
Regulations - Paragraphs need to be added to this section 
specifica lly describing the Congressional authorization for the 
mainstem Snake and Columbia River dams and for Dworshak . When 
drawdown has been suggested as a strategy, the COE has thrown up a 
defense that such operation would be contrary to the congress iona l · 

authorization. Yet the COE finds it completely acceptable to 
arbitrarily modify the authorized operation of Dworshak without 
seeking concurrence from the Congress . A deta i led description of 
the authorization for each of the involved dams and reservoirs 
needs to be a part of this SEIS . We are particularly concerned 
that when Congress authorized the dams on the lower Snake River in 
1945 it required that passage be provided for anadromous f ish . 
Since the salmon have been impacted by the dams to the extent they 
are now listed under the ESA, we conclude that the mainstem dams 
were not built and are not being operated pursuant to law . The COE 
should seek amendment of the authorizations if present and modif ied 
operations are not covered . 

Paragraph 7 .  24 needs to be rewritten to acknowledge that state 
water right laws will govern the release and use of water from 
Snake River reservoirs , particularly Brownlee and those operated by 
the BOR . It is incorrect to conclude that state laws have 
" ·  • •  typical ly limited applicability . • .  to the Federa l multi
purpose proj ects • • •  " . 
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HOUSE OF REPRBSENTATIYBS. STATE OF IDAHO 

(KEN ROBISON) 

KENNETH L. ROBISON 
DI'IRCI' tl --

-
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. � .... 

� .. ;,�:··t·,·/ 
House of Representatives 

State of Idaho 

Departm.nt a f  the Army 
Walla Walla Diatr ict 
Carpa af Bn9ineera 
CBNPWPL-BR 
Valla Valla, VA 9 9 3 6 2 - 9 2 6 5  

Dear Carpa, 

Nov . 1 7 ,  1 9 9 2  

COMMITTEES 
HEI.Lnt & WELFARE 

AEiaURCE'I & CONIUI'IATIOH 

Theae cammenta are a reapanae ta your requea t far comments an 
interim flaw measures far 1 9 9 3  and beyond . 

I bel ieve the people af Idaho are bein9 very poorly served by 
the Carps and the ather a9enciea i nvolved in t h i s  iaeue . You 
continue ta pursue measures which w i l l  nat eave the salmon . 

H i l l i ana a f  dol lars have been wasted in the purauit af f a i led 
etrate9 iee, wh i le our aalman rune cont inue ta decl ine . The 
proposed maaaurea far 1 9 9 3  and beyond are mare af the same . 

Wh i le the d ravdavn af the laver Snake dame haa impacts that 
would requ ire e iqni f icant mitiqatian, it is the only measure 
ident i f ied aa far which appears ta have the potent ial ta br inq 
back Idaho aalman runa . 

Instead af vaa t i n9 time an uaeleae inte r i m  etrateqiee , you 
ahauld be ma k i n9 plane ta implement the dravdavn . It is very 
fruetratlnq far the. people af Idaho ta watch the continued 
decl ine af our salmon runa wh i le the Carps and Bonnevi l le waste 
more time and money an fai led strate9ies . 

S i ncerely, 

/[2b� 
• • 
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DEPARTMENT OF NATURAL RESOURCES AND CQNSERYATION. STATE OF MONIANA 
(GARY FRITZ) 

DEPARTMENT OF NATURAL RESOURCES 
AND CONSERVATION 

STAN BTEI'HDIS, CJOY&IlHOR 

- SfATE OF MGJTANA 
LD MnCALF BUILDUfG 

11120 lAST SIXTH AYDIUK 

DJUC'IOa"Somcac-1-.n:uru HUM8D ,_,-.rna II&IJDIA. MOIITANA IMJO·.UOI 

November 23, 1992 

Department of the Army 
Walla Walla District, Corps of Engineers 
ATTN: CENPW-PL-ER 
Walla Walla, Washington 
99362-9265 

Attached you will find comments from the Montana Department of Natural Resources 

and Conservation (DNRC) to the Draft Supplemental Environmental Impact Statement 

(SEIS), Interim Columbia and Snake Rivers Flow Improvement Measures for Salmon. 

The DNRC appreciates the opportunity to comment on the SEIS. 

�· �I 
Go�� V3 
GF:na 

Attachments 

CarntALIZED IEIIY'ICEI DMIION , ........ ,. 
COUarurtDIIII IDDURCI DIYD.OPMIIII DMIIOJI I&OIIICUI17 

DIDGT DMIIOJI , ... , ...... ., 
OIL AIID OAI DmiiOif , .. , ...... ,. 

w.uu aaouaca DMIIOII ffOIItU-1111 

83-1 1 .  

83-2 2. 

83-3 3. 

S3-4 4. 

Comments on the SEIS, Interim Columbia and Snake Rivers 
Flow Improvement Measures for Salmon 

from the Montana DNRC 

In Table 4.2-1 on page 4·18, 1993 and 1998 are referred to as level of action 
years in regard to fisheries. Exactly what actions are scheduled to be 
Implemented and at which facilities in 1993 and 1998? Did each model 
(CRISP.O, SLCM, PAM, and SPM) assume the same implementation schedule 
for 1993 and 1998? 

Page ES-3 contains the following statement: 

However, It must be stressed that the relationship between travel time and 
survivability Is a general one, not a precise, quantitative expression. 

While much emphasis is being placed on flow augmentation to produce 
Increased velocities and improve survivability of smolts, only limited studies 
support this theory. The models (CRiSP.O, SLCM, PAM, and SPM) indicate flow 
augmentation alone will not reverse the decreasing trends of chinook and 
sockeye populations. However, when nonflow measures were implemented, 
the decreasing trends were reversed. Would it be more worthwhile to 
emphasize these nonflow measures, such as screen installations at turbines, 
habitat Improvements, and predation control? 

Please explain in more detail the lowered pool level analysis presented on page 
4·16: 

Decreases In operating pool levels at the Snake River dams and John Day Dam 
are modeled by converting reservoir flows to equivalent flow rates at normal 
pool elevations. 

In Section 5.0, Plan Selection and Implementation, it was assumed that a shift of 
flood control from Dworshak and Brownlee to Grand Coulee would not impact 
Ubby and Hungry Horse dams. The potential impacts to Ubby and Hungry 
Horse dams should be studied. It certainly seems that If more flood control 
demands are placed on Grand Coulee, this could possibly require Ubby and 
Hungry Horse to operate at lower spring and early summer levels to provide 
flood control capacity lost at Grand Coulee . .  This altered mode of operation 
could substantially impact resident fisheries, recreation, power generation, and 
cultural resources at Ubby and Hungry Horse. If this scenario Is possible, then 
Ubby and Hungry Horse are potentially affected in every alternative. 
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DEPARTMENT OF NATURAL RESOURCES AND CONSERVATION. STATE OF MONTANA 
(GARY FRITZ) 

What are the R2 values for parameters k1 and k2 used at each reservoir In 
Table 10 on page 17 In Appendix E? 

What distances were used to establish the travel times for the y-axis on Rgures 
2 and 3 shown on page 18 in Appendix E. Which geographical features and 
distances were used for these figures? For instance, In Rgure 2, is the travel 
time representative of the time it takes an out-migrating juvenile salmonid to 
travel through Lower Granite Pool? If so, what Is the assumed pool length? 

Much emphasis is placed on travel time, even though the parameters used to 
compute travel time have rather low R2 values, as presented on page 15 In 
Appendix E (.466 for Lower Granite Pool and .3141 in John Day pool). 
Alternative methods should be e�plored to better quantify the relationship 
between travel time and flows . 

In Table 1 1  on page 19, Appendix E, what are the R2 values of the parameters 
used to predict survival as a function of flows? 

What are the R2 values for all parameters presented in Table 13 on page 22 in 
Appendix E? 

• • • 
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DEPARTMENT OF COMMUNITY DEVELOPMENT. STATE OF WASHINGTON 
(ROBERT G. WHITLAM, Ph.D. , STATE ARCHAEOLOGIST) 

BARBARA GOOD!NG 
Dir«tor 

S4-1 

STATE OF WASHINGTON 
DEPARTMENT OF COMMUNITY DEVElOPMENT 

OffiCE Of ARCHAEOLOGY AND HISTORIC PRESERVATION 

If I 1111 A-H S.W. • r.o. lo• 43843 ° Ol,...pl._ W»Jhinflon f8SII4..f343 • (1116) 1S3-40if • SCAN 134-1011 
November 2 4 ,  1992 

Lt. Colonel Robert D.  Volz 
District Engineer 
Walla Walla Diatrict, Corps ot Engineers 
Department of the Army 
ATTN: CENPW-PL-ER 
Walla Walla,  WA 99362-9265 

Dear Lt . Colonel Volz :  

Thank you for the opportunity to review the Draft Supplemental 
Environmental Impact Statement , Interim Columbia and Snake Rivers 
Flow Improvement Measures tor Salmon . 

The document correctly notes the significance ot cultural 
resources along the Columbia and Snake Rivers and the potential 
tor impacts to those resources under the considered alternatives . 

We would recommend that you develop a Programmatic Memorandum of 
Agreement among the concerned parties to assure a coordinated and 
comprehensive program of cultural resource identi fication, 
evaluation, and protection . 

Please feel tree to contact our office at ( 206)  753-4 4 0 5 ,  should 
you have any questions . 

RGW : lms 

Sincerely ,  

��� 
Robert G .  Whitlam, Ph . D . 
State Archaeologist 

• 
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STAIB OF MONTANA. OFFICE OF THE GOVERNOR 

(STAN STEPHENS, GOVERNOR) 
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STAN S'I'EPIII!N! 
CIOYIIIQ 

Liwtenant C:Clonel ltabert D. Vola D�t Ol: till Army 
walla walla District , corps or Eng1noors 
A'l"l''fz CUI'W-PL-BR 
Walla Walla, Kk 99J62-29&S 
bear Colonel Vola: 

n.c.pber 7 ,  111a 

Attached is a copy or JloDt.ma•• c:-u em the Dr:ett Intu:ia 
qulypbla ami lnaJsw RiVI&'M rlgv IM!'PY'Mnt; IIMI!!IF•P Pqr Qtl;ppn Qtaft 8upplqmgntol !Diironmwntal XlpiQt statement (81ISJ , 

I am pl-ead tb.t llorltaaa' a  :c--z-voinl ba- beeD INCIOIJI'ized aa 
• CQ��ponent of tb• Collmbia Rivu • e  lnt:agratad bydro ayatftl and 
incl.Ucload in yau- ..,.l,..tlon. 1 bope thet OGr ooaente will 
contrillllte to a - accura1:e P&J.uat:icm of syai:--vide ilopacta. 

u the AllloA xeooYeJ:f pr- procllada, it t. iaport.ant that 
th111 b�Mu:tll or riiCO'f'U'Y aotlau ue ou.tlllly •V&lutec�. 'nlia 
baua Ia unde:rsco:rM by the r.c:1111t z:ncl.aug'ar•d Spacial llct petition 
for Ulltiaq or tile bull trout, 'ZU• potential 11.-tiDIIJ aftecta Dot 
only Montana :bull t:rout, 'but bull t.rout all acroae tha rlll)ion . 
Tbue , a ayat811-vida ptarapective ia tru.l{ requ.ired. It would not be 
viae to i��pl-ent reaovuy aotion• n OM ar.. that laall to 
anviromK!ntal daaage in 1111athar ar ... 

TbanJI: you for tbe opportunity to COIUMiht. Pleaaa contact IIU"k 
ReU•t" of Jl'l 11taff if you ban any ��U•.tiau or naecl altdf1c.t1on 
of our eomm.anta. 
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R' .. clinq1 and -etlan nu:.hoo,... c:cqz-r:ld to the SD£ layout . Pao;e 
nUIIbera and. p&riiCJZ'aph nUIIbera ar. 1 atecl •• needad fcc clarity . 

•-u .. � 
1 . a  Laoatlon of ltuGy Area 

SS 2 J �� llontana il pl .. Md that lb raearvoira al!d :dv.r• DJ:e • · included in tbo SBI8 evaluation. 

1 . 1  S,.tc. ·DIIcrlption 

SS-3 S3DIIllnt1 In deagriJ:Ji.og tha anu.aal plu•, tba dOOUIIant at.t•• that , 
"'lfator uaa &nd control plan. IP&f be acljullttd at prai.cta to provide 
vatd" rlov• and elevation• tbat lligbt IMt:tar -•t th• b••d• a� 
analk080\la fbb . "  This atatatmt appaan to outl lna the percalv.d 
or rMl. biall Of the riCJiOII to Ulldralloua ti8h. It aboUlcl bt 
r..tabld t.a rac:u..,ni•• all tiat...ri- reaaurce11. llut;�v••t-1 chat>Qa: • • • •  --- of ruidet or ��� flab . •  

SS-4 

1 . 4  SCOJM! 

�: p . 3  •aa..s on t:ba ••IIUIMptlon tbat tba nte of juvenila 
aalaon trAvel ia diraatly related to water ve1oc1ty • . •  • 

What 1• beiJ19 done to tallt ancl validate this Ulnlllptlon? Givan the 
expan•• at t.be proqru 1 vaU.Gat.lan or the U81Qipt1on 111 n•alltHS 
blitore lollljf�tenl expene1v1 •1tivation pz:oqrua are illploaented. 

nav Ructhw-t. Pow.-1: PliUU1l119 C:QUIIQ:i.l !. 001Widario9 an independent 
WV11lution of the flOV/RrVi"'l1 r.lat1onahip. 'Ia enc:Q\Inqa tho oooperat1J19 aqoncial in the IBIS to provlc1a a l l  inrormation 
riiiJuaatDd by the contraotar in a tiiMly fa�on to f'Do.f.Ut.ata a 
prcmpt and aoOQrate evaluation. 

�-�  Alternative 2: 1992 op-ratiun�� 
SS-5 I COaM.t: Durinq t!a8 l!f!IZ operati01111 IIDI:"II vater tbul tlle nquirDd 3 IIU' VII purcba•IIIS. sa.. of tbla va'=U vaa allbaequently atorad in LibbJ ancl ll\anfrY Horae , Will tbS.t OC.,OIMUlt of tba 15192 opt�rat 1on · be repaat:.d? If ao, rel-u of all 11tor.ct vatar JIWit caaply with 

all nonpower canst:rainU at t.be pru;J.,..ta, 

1 

• • •  
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STATE OF MONTANA. OFFICE OF THE GOVERNOR 
(STAN STEPHENS, GOVERNOR) 

SS-6 

SS-7 

SS-8 

t:qplft1;: We Cl\lUtion the pnQtic:a11ty ot tranatettinq tlood 
cantzol �roa DVor.tlelt to utbac projec:tl , How can Gra.Dd cou1H both 
atora .ora water IN4v•t V&tel:' and t.:lb QIJ acScl1Uoual nvoc� conuol 
r .. pone1bil1ty7 It �r opentiona routinaly ezcud flood control 
�le G\IZ'YU ,  t:hu appeue �a ,_ :a�ly e papou: llhirt or 
rupcmeibility . Are othc papar ahifbl available to a.-tit ..ta.on 
or raeident fbb? It appear• that the operation of ehifthlq flood 
r .. pon.J.hi 1i t:y to .1ohn Day r••II&'YOir h•• .... t: lleen .--.!ned. 
Jabn Day ia autbari.llacl for flood control llu.t it !a not: tally 
utlli&e4 fo:r flood COBtrol.l Why not? rr lrri'Jation �ina 
pnclude flood coDtrvl uee, it collld be 81:91&*1 tbat upiJtZ"e ... 
ra-nolra 11rt1 allbaiclid.DtJ irri�ptiom an tile John Day pool .  'rba 
rwsult of biatodc: CICI*l'&Uarw haa bean 1;10ar paaaave c:artd1Uona r= anadrOIDOI:Ia fish abd cSa.llg• to raeidesst UN in upttra... ctoraqe re:�anoi1'1. 

I The SIIXS IIIIINld IIDJiirla and rapart em the 1 ..... -rwt• in the LOwer 
oolu.bia eyetaa. It llbcald npo:rt: an the ourrant at:ata ot 
��alntAinanca and tha frequency tbat tlulae 1-• are utilbecl to aat 
and 'o' oapao1ty. 1"\lllm:- ut1lhat1on ot �· a'CriiCit'Gral 1RNld 
reduce flood dra..tt.inq of headntara na_,.,fza IU1d allcnr inc:rea....J 
apriDq time flOMW. 

SS 9 1 Wbo runde the upper snake water purc:buas and p;ardoiplltion ot -
Brownlee in aal110n raat:oration aot:ivitiea? If the ratepayers ara 
f\mdlng, .lt allould ba brOWJIIt out in thia 4-t . . 

2 . l  Alt.rnativa J :  
&euitivit:r 

nn aporratiorur with Ll.bby/Runop:y Ron• 

SS-10 1 �� me docuMnt etatas, • A  buie pnaiH ot the 1992 CIA/liS 
in4 the 1912 plan vae that •y•tca opaz-atioaa would be c:ODduot:ad 
wen tbat Lihhy an4 .111mqey Bone would aut be �t:ect clift-.tly 
to CCD1p8111N1te tor flow �t c:hallqas 1n IIY!It .. cc-raUona. •  
Unfcn:twMately, thb preaise ,.. not obecrvacl. It -.a viol.atecl in at leut two ditt.rant nye . lU'IIt, Vlllla Libby and llUn9rr Ionia 
have traditionally not ralaaaed watar directly tor water wdvet one 
relea••• 1n 199:1 1� appaa.rod �t baaa'IDe or V&ter bUdtjat: tva 
opuati01111 at Groand coulee, L.UIIJy and 11\ingl'y Hor10 varo dr&tt.d 
harder durinq tile sprinq aonthll . Sacond, 'llUJI9%Y Borsa vaa drafbtd 
1n July to •tsec:�t t111• Gt"an4 coulH eetel:" it vaa draftees tor a tall 
chinook opuation. At the t!J., BPA stated that the watc: r.ovad 
tro• HunCJrY Horae na vatar atond above rule curvae as a ruu.lt of 
wator budtJM two aver pur<lba .. a. Bbila ICoat:ana -• p1-...S i:o be 
above :rule curves, thie ac:tion 1lllllltratad. that Kant:ana was 
arteoted by aalaon oparatians. 

SS-1 1 1 'I'll• dOCNJNnt ehauld addr••• what ac;tiona will be taken it C!alladlan 
watel' wppl1ae ar• not anU.abla tor aalzml uon . 'l'JUI docwaant 
allould 8PtfOit1 wbich raaarvoin, it any, will be required to ..Ue up tor C&nlldi4n llbcJrtfalls and 1n vllllt order will they be dnftad, 

3 

SS-12 Tha dOC'IDent tal: .. a tone �� 1992 aparation or the statua quo 1a 
acceptable vit:!l reepect 'to raaiaarrt riA ana looal concerns. In 
cloiniJ eo it failll to Jtantion or realize t!Mt, 1u fact , actione ne unclar "ay to aitlqate for ht.torio alliS OIIIJO.Izlg t.pacte to r .. idBDt tiah AD4 wi1.Ulte population• . Part gt tbat etton 1e evlol1111t lu 
tbe BPA fUDded ll'mlcjp:y Bone IU.t1,fat1oD PlaD. Jilut of t!lat plan 
lnalud.. effarl:e to Cllanqa operationa at 11an1JtY BorH to Z"tlduaa 
!JipaGta Gn ��t r1....,..i_ .... �. �ll!ara, b3 a..u.a �t 
the etatua qaa J..a aacept:abla t. :Ia �. aumoee in operationa 
to benefit � tiala , thu•, lllaoulcl aat � -�n�r.s aqaillllt 
th• b.••l lne of 1902, INt: rathoar '"9"'lnd t:he prapaa..S � 
needacl to benefit raaident fiu, It opa"atiomal c:ll.aJ1qu ar• aade 
to beaetit aalaaa at the .xpenae of nativa r .. ident fieh 
popul.atiODII , than .ach cluanwas =-t• a w .. t. ot aiti9etion tuneS. 
and ettarta . 

SS-1J i ll:ld:8n•iv• aftor:t baa alao been focued on nf1D1119 actions to 
benefit wtt• eturgaon 1D tlla Koot.-uli R1var, TIIJ.�; wcu:Jt IAO\Ud lie 
exaained by the sus tB411 and incarporat.d lnta the sns docwaant . 

SS-14 1 TJ\11 doau..m: na.S. to be IIOdJ.fiacl to l.nclude the nocvnt KHA 
petition on tbe bull trwt. 'J!hU pat.ltion undu:.cor .. the ow:rent 
� of try'llt;g opent:l.ana cm neid.ut fi.eb, 

SS-15 

SS-16 

SS-17 

At a aiDJ..m, the dacunnt abould note tbat aparaticmal c:blllllf•• for 
tbe �aUt of raei4eat fbb population• .. y ooour in the rut\U'e. 
:tn light. at t.be GUZTent: 2BA p.t:J.ticm f!ac bul.l t:rout, �ntal 
c:on•ulbsUo,. ehould et.art bmediat•ly het.-en the federal aqanolee 
and the l!lont&Da Dapartaant or riM, Wildlife alld Parka to llatoJ:aino the i.pa�• of '1.913 op��rRtiDIUI an � fi.Jih, 

3 . 1  JUVenile Pi.eh Survival 

�: Praclat.oc control appaan to be a ail)llificant !actor in 
increa8ing juvenile fish IJUrVival. 'llbile the effort to contain 
squawtlah ia coaendabla, but ezpenaivw, qqaationa arise ret)ardinq 
otbar pradatora , Cenerally 1 aquavt'bh aro cr.di ted u being ths 
d011inata preclator. Rmnavar, othar predators also consu.e amolts. 
Base , walleye , ana catrian lW�a abould IMI 111M1ral.ized to reduc:e 
tb"e predator• '  iapact.c on salllon, This would reduce papulatiOJUI 
ancl predation on Nblon at 11 zaro coat to re��lcmal k&tepayara. � 
� prtlllatono act..lYelf planted into -laon -tars by atata, 
fadaral or tribal hatchariea! lf ao, �•• plallt.B ebould be 
c:urt:&ilad IDitil .. � pop�tione rec:over. 

It is untortt.U1ate that ras'll.t. rr- fiatt .urviv&J. •octals are only 
prelhtinazy at t!l1D tiJICI . Tile raal.U ot AMbivity ana.ly•ie 
abould be iaeludlld in tbllt doetmaftt ror pub11a aarutlny , La tar in 
the dOUII!Mnt (� !1-3) it nota, • • . •  thlrt - of the great-at 
•nhanoa-.nt to aclult raturne would be trua bprovlnq t:b• •pawning 
and reari1111 habitat. • It tbe IIOde1 amalpia aon . tlaia, wilY are 
a11Uone of dollars bel119 apent aJUNally on o:ban�Ja• in �a.arva:l.r 
operations? It vauld -- loqical that •peod.iug priority and 

J 
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SS-17 lemphui

.

a ahauld be on apavninq ana rearinq halli'tat that provide yean of returna rather tJian juat one year or alltiUIIII4 benerit. (cont.) Priaritidnq ezpt���ditur- i.a thl.a 1:1111'111ur . WOI&ld prov1cla tiae to 
validate tile uw.ptitm�� that panav- illpr-t.s inc:z:eaaa 
aurYival. 

SS-18 

SS-19 

Cl&llp&K z Dea•.lpti- vf � � 
�� 'l'llble .:z • .:z-1 ChU'aclteriatica of prajeata ldiallld illclllda 
_.., -� i�low to eaob �eet. lfit:h t:hia int-Uon, tha 
reaervair capacity 1a put into perq,ectlve. Por uuple, vitll 
inn- llat.. yoo v£11 ••• tllat aungry IICirM capaeity ia lar1Jo vit:ll 
raapact: to liltlav. All a raault, a baavy clratt MY take :aore than 
oae year of intlGV to reccrnr tJie reavvaw. 

Paoa 2-16 

Cllaii!ID1i: r. nter budlpt baa MIUI in .u.tuce .for tan y .. ra. 
Unoe altarnatlv.a 2 thrDUCJh 5 1ncn'e.ue tll.1a water budqat by l IWI', 
the effioaay IUid adaibiltl'ation ot the Jdatoria nter lnldqat llllould 
be lnc:l\lded in tll1• 4ocaent. 'l'be Ufa ayole li!Odela nov ava1lule 
IIAOUlG aOdel ue .UiCllay or ta. bietodo water bu.S.,.t. AA 
accowrt:i119 procllllm-e llbCNlll 1:111 outlined to ����- the biataric 
contrUNtion ot all atoraga ruenairll to taw water budg'et. With 
thl• lnroaaatlon ln band, the noy!.oD -.lol lie in • '"--�- poe1t1on 
to --ina the tracleofta ueooieted vith t:ba hiJrt:aria lflltiiZ' !Jwtqat 

_ and 4et�in• it lD�aiUH!a in tU water b\1dgei: are warrant�. 
SS-20 I Thb dac:ua.nt: retCJ� to the water bullrpt •• • cllacrota volu:aa or 

wtar . Xt tllia acmaillt

. 

at with tho llfdz'=lllj1llation IIOdelal' It 1• our •mdarwt:andinoJ ttlat: tlut- aadala AliWIM that the Vlltc' budqot: ie 
a block of 110wer. Th .. a 4Ufarl.nq percpeativea ooul.d altar t:h� 
IIIUiaCJ-t of the water badqat anc1 cloud tlut actual illlpact to 
�••idant fiah populationa. 

SS-21 

paqa 2-19 

COI!Jipnt;,: Once aqain, tba doc:11Mnt abba a fallaq tllat tba 
Montana reaervoira did not l)llrt1c1pata in tile flow aWJUntation 
Maaw:u 1n1tiated in 11111:1. operatioruo in 19,:a at: both llenbDa 
projact:a deviated tr� blat.oria noZ"'III . Althouqb aany otUolal• ha._ uvuecl that potter ddlllld.l drcma tbe opc-atiaua , it IIU&t be 
ncn:ea t!Wit power pc-oduct1oll waa re4uaod on 1:ha ayat ... •• a noall1t 
ot tJMa ctravdawn l!lrpU'i.ant, 1nareuacl epilla, and raducacl prajact 
haada. 

• and Bal\9%'Y B�•• 1:'..-rYOira. 'nlu&, pool elnat:ion.a alon• are not SS 221 It BIIOW.d alao bel noted that 1aroa nacllea or river are llelov � 
lnd!c: .. tlve of cluul9•• in operation. Power pealtinCJ oparaticma 
affect rlvor flGVB and ta.peraturea aDd lntlueaaa aqaa�1� 
:n.aourcca . 

4 

• 

�·IJ8 3-23 

ss 23 1 �t: n INlOUld be nauct that Libby Reeervoir i• .quippecl with • 
a aolaativa vitJidraval •�ctura to control water �turoc, 
vtLlle ll'llnlp:f !lor•• 1a not . 

PIIQe 2-29 

SS-24 1 �: 'l'he aeotloa on bull � llllould .,_ uplat.d to include the recant BsA petition and it. iJipU.oatiOIUI an Z"Mervoir 
operati011a and riv.r tlowa. 

h'l• 2•48 

SS-25 I s:mllltllSil Vnder the gplopant aac:tion, loc.l aa..ploya.nt r.tee and trends Should be i.Jiclud.t, Anaa vit:b ahroaioally lov 
uni!IIPlOPA��t uy bll 1 .... able to inaur tlarther hardahip . 

Peqe :a-n 

SS-26 1 .cma.nt: IncUan tribal fiab rlt��ta far iDland, l:'llaiclant: t111b-
4epand.ent tdb.. llbould be dbCIIUIHd . 

C!llaiRer 3 ft"opoeecl �011a 8114 .utanau

hqe l-8 

SS-271 �: Tba doa-.zt atatea, •rn 111n, to DP af unc:ontract.d apaco in ca11cade and DoadVood ne rmrtlld to hpport hllloll now 
auglllllltaUan. "  llbo paid the natal r .. a? It it vaa the 
ratepay.ra , t:hay should he lnfarud tht'ouvh thia doC�m�mt. 

SS-28 

• 

••v• J-22 
�� The dOCUIIllnt appear. to dOVDplay tbe d-=re.eed r.aervoir levale by aallinv reducad nfill �b&bilitiee and reduaed aedian 
alwatiCIIIIII nearly tlla HU •• alteraatha a .  Tabl.e 3 .,-t Z'trt'-1• 
tbat � Ror.. level• ar• lovar on a mo4Lan baaia by tl� to 
nine feat: in Sept.-law IUid Deceabe&-. .. tba B'lulgry a� .. biolovical •odal .,_." run to 411Uozai- t:laa dt�• or tl! .. -
decreaa .. 7 Bave thue ruarvair ud dYer aperati01111 bean CO!Iperad to tho Kontana Departunt of riell, W1lll11ta and Parb tiplftisll 
INI• cuZ'Y!!Ii tar Libby UJd 11UncJrY llo�? !!!�••• aurYIHI arw ava lilbla 
in the JIUJI,ry �·• ILl tiiJiltiOD plan tmd in the &OR proaua aDd INIOUld bel 11118d to ax&II!Ae E'al4tiva f..ap.ct:a, lledian at.vationa .. , -t 11e tile beat data rcmoat. AD �e frn"Mt: •:r ba .aar:e 
daaariptiv. of tba h'BIIUIIIIOY and .. gni� ot c:baJu)u. 

5 • 
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SS-29 

SS-30 

eupter • llllnz.o-tal ur.vu or lU�ti-• 
Page 4-15 
�: FGJ: l!ludel.lntf �-· , baz"V..t redU�OIUI Oil fal.l ctlinggk 
ara �:educed in tlla Dear tea IRit uaa.S to 1a.c:�: ... • to 1991 lavale 
in 1116. 'rhia � to bl!l a higbly gpt.lailrt.io uaUIIpl:ian 111111, at 
• ain!.Jma, tJie �toeS i�ae in �  llboul.d lMI 8Xpl&Uiad. 
It shOI:Ild a1110 ba -.pld.aed vll.y fall eaiftoaA: .barv'ea� nLtee tan. not 
been reduce!! to !!It aa c.lled for by the llorthwaat PowBJ: PliUIDinq 
cau:nc.ll. 
It allaU!d be noted in thia d�t t:llat llarnat, in the lfPPC 
moc!els at: 1-at , is a barvaat nta ae appalllld ta a barvallt liiDJ,.. 
'!'hill Jlhould be explained so tllat tbe nadBJ: ia a'IRU'e that bar'Y'est. 
intar•.U 'begin to raap the benetita at rac::owry actions aa aoon aa 
they ocaur, and, as a n.ult, alov the r.oovery. 
:r:xoapt for Appen4i.x A, Uttla other .ention ot ban'ut: ia lllllda J.n 
this doCU��ent. on pa9e A-45 it not:u tllllt 6 t.a 11 parce11t llD4 31 
to Jll percent ,g tlle huaan-1Dauc:IMI �1tr ot 8Dd.• IU..
spring/-r and tall chinook, rapogtively, La cauaed by barfallt. 
Given the ilagnit:ude of thea• illlpe.cta, significant curta.illlent of 
harvall't almulll be considered . �v88t OR atronq lrtocl:• llhauld IMI 
abUted to other areas to aurt:eil the bpa.ct on w.U atDclul. Such 
ahittiag of Jlar'Y'Mt MY bava loeal iapa.cbt; bot:, -WI l�a tbe traatm&M o� I'BCZ!ea�1oaal llllirta in tlli.- docua...t , boo...tlte ott• 
aerely realloaatad within the region. 

Tb• atandard a�nt pre-..tood hy t...S..ral ant:iti- ia that harv .. t 
ia outaide tho aoopa of tbill BIS . If thia ia tt:ua, a hanat BIS 
is warranted and should ace.� pul:llic c:GIIIMJ1t frDIII tbia nqian &a 
-n, 11ince it is potentially iJ�Paated by lulrvast i�q���ata an 
recovery efforte. 

Paqe 4-41 

SS-3 1 1 �: "ODa year of 4Mpar 4raftinl:r of the reaervoh 'IIOUld not 
likely have a major arract on the r�ir • a  aquatic J:&��GUrc.o. �  

This stae..ant is crrosaly i n  arror. Jl ... aa.rcb on Hungry Borsa hac 
ahovn tbat ainqla year daep dratta beva l'"ACJ laa� oon��equencea . 
llislilliJ or vaakanad year olau- occur , nutrient. flnahinq usuea; 
arias, p�:adator prey da.naiti8S c:hanqs , ace••• to apawninq 
t.r.i.tNtar1ea aay be CUJ:t&ile<l or eliaina'Cad, and th-1 1-u•• in 
the reservoir and in the river are or concern. 

'l'hJ.a otat:CDient: ....,t boo ro.avod lind th" appraprU.b la.DiiJU&C11! 
1084rted. 

Jaqe 4-59 

6 

SS-32 1 comment: He are pleased that tha fuqitiva dust isaue at Libby is 
rscciving serious attention. 

SS-33 
Page 4-71 

CQIUIInt;: :It Should be notacl that boat ramps and moo�:aga facilltiaa 
at Libby require significant Mintenanca after raaervoir dz:aftillliJ • 
Wave action �:.distributes qraval and cobble that •ust be r .. oved 
bafo�:a tho boat ramps ara safe to use . Increased draftin; will 
necessitats blcrauad fumU.IIIiJ for thia aaiatanancs. TZlia c:ost 
should ba illcludacl in ths SZlS evaluation. 

Paga 4-ao 

SS-34 f CO!JIIent: Tha Flathead River is incorrectly referred to as the 
Kootenai Rivar under the Flathead River section. 

SS-35 

Cllaptar s tlu lalHtioa IIlii DPl•utatioa 
Paqe !1-7 

C9!pl!8nta uHowever, theaa diffarencss are lnai9Jlificant when 
compared to either Alternative 2 or the base condition, n 

Tho authore of tbis atat .. ent .ay viah to rethink thie co .. ant. 
coaaidaring the fact that under •base conditions• additional BSA 
patltiona bava bean fil.ad on sturqaon and b\111 . trout, 
•inaiCJIIificant changun say vall be the proverbial atrav tbat 
braaka the camel' s  back. If suoh inaigniflcant GhiUIIJ�• oeaur tor 
the aako of inaignitic:ant pins tar anadrOIIlOila fiah, a 9rave 
injustice vill bava occurred. 

Otber t.portaDt z .. aea 

SS-36 r Water supply Foroaaets 

All ot the optione .DXIUinad in the BEIS doclllla.nt rely on water 
aupply forecast acc��racy . Por example: 

1) flov augmentation , 
2 )  shirt• in system flood c:ontrol, 

3 )  refill o f  storage p1:0jacts, and 

4) refill or run-of-�:ivar prvjacts drafted tor fieh paeaaqe . 

A review or �1atoric forecast accuracy abould · be provided ao tb&'C 
the riek a••ociatsd vith forscast error a.n be evaluated. In 
addition, contingency plana for both over-estimat.ad and under
estimated water aupplies should be prepare4 and preeentad. 
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OREGON DEPARTMENT OF FISH AND WILDUFE 

December 5 ,  1992 

Lt. col . Robert D .  Voltz 
Department of the Army 
Walla District 
Corps of Engineers 
Building 602 City County Airport 
Walla,  WA 99362-6619 

Dear Colonel Voltz : 

ra 
CJiWf1 
DEPARTMENT OF 
FISH AND 
WILDLIFE 

The Oregon Department of Fish and Wildlife has reviewed 
the document "Interim Columbia and Snake River Flow 
Improvement Measures for Salmon Draft Supplemental 
Environmental Impact Statement (SEIS) " developed by the 
Corps of Engineers in cooperation with the Bonneville Power 
Administration, Bureau of Reclamation, and National Marine 
Fisheries Service and is providing the following comments 
for use in development of the Final SEIS . 

Flow Improvement Alternatives 

The SEIS is being developed in response to the listing 
by the National Marine Fisheries Service of the Snake River 
sockeye salmon as an endangered species under the Endangered 
Species Act (ESA) and snake Piver fal l  and spring;summer 
chinook salmon as threatened species . The SEIS purpose is 
to evaluate the impacts of flow improvement alternatives to 
be implemented in 1993 and future years pending results of 
long-term studies such as the Corps System Operation Review 
system Confiquration Study and the Bureau ' s  Snake River 
Augmentation study. In regards to causes for the decline in 
Columbia River salmon, the SEIS states "Although many 
factors contribute [to the decline ] , one factor known to 
affect the overall health of salmon stocks is river flow 
during downstream migration of j uvenile salmon . "  Despite 
this recognized need to improve flows to prevent further 
decline of Columbia River salmon , the SEIS offers no 
alternative which provides a significant improvement in 
mainstem flow during critical migration periods . For 
example , compared to the No Action Alternative·, Alternatives 
2 -5 would increase flows at Lower Granite by only 2 . 6-4 . 4 '  
during April 16-30 ( 8 1 . 7  kcfs to 8 3 . 8-85 . 3  kcfs ) , 4 . 3 -4 . 4' 
in Hay ( 95 . 8  to 99 . 9-100 kcfs) , and less than 1' in June 
(90 . 9  kcfs to 9 1 . 3  kcfs ) . �·�·� The SEIS is simply a j usti fication .for hydrosystem 
operations identi fied by the Northwest Power Planning -2�-01-5-\-V-f•-.n-t_A_•·e-n-ue--
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S6-1 �Council and incorporated into the Pacific Northwest (cont.) Coordination Agreement for 1993 Columbia River operations . 
The stated goal of improving flows in the SEIS "would be 
accompl ished by modifying the manner in which existing 
projects (dams and reservoirs) are operated during 1993 and 
future years until a long-term plan of action is 
developed • • •  " without "significant physical modifications of 
the dam and reservoir proj ects " .  This " fine-tuning" of the 
hydrosystem will not result in significant increases in flow 
nor will it provide significant recovery of Columbia River 
fish populations . The Final SEIS should identify 
alternatives that provide substantial improvements to river 
velocity in the Snake and Lower Columbia rivers. The 
Columbia Basin Fish and Wildlife Authority (CBFWA 1990) 
established recommended long-term flows to restore salmon 
and steelhead in the Columbia and snake rivers . The 
Department recomme�ds that the Corps model flows contained 
in CBFWA ' s  flow proposal as an alternative and determine 
necessary changes in system operations to achieve these 
flows to the aaxim�m extent possible. Speci fically,  the 

S6-2 I Department urges t�e Corps include the following river 
velocity and passage improvement alternatives in the Final 
SEIS : 

• 

1 .  Use of system flexibility, marketing strategies , storage , 
and reservoir operations to achieve the velocity equivalents 
of the CBFWA 1 s  1990 flow recommendations to the .maximum 
extent possible. 

2 .  Provide 4 00 kaf from Dworshak during July and August to 
augment Snake River flows . 

3 .  The use of a minimum reservoir elevation of 2 0 4 8  feet for 
Brownlee Reservoir to allow greater drafting of Brownlee for 
flow augmentation. 

4 .  The operation of Lower Granite at near spillway sill  with 
powerhouse discharge and spill balanced to optimize adult 
and j uvenile passage . Transportation may have to be 
discontinued at snake River projects to avoid holding fish . 
in shallow water under high levels of dissolved gas that 
would result from the heavy spill .  Gatewells would need to 
be dipped to remove juvenile migrants and spill level s  would 
have to be adjusted to keep dissolved gases below 1 3 0 , , 
The ladder exit would require modification. 

5 .  Adjustment of power rule curves to allow more 
flexibility to auqment flows for fish . 

• 
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S6-2 I 6 . Increase spill levels at each project to achieve CBFWA ' s  (cont.) recommended 80/70 fish passage efficiency during sot of 
migrations. 

86-3 

86-4 

The Department suggests that the corps adopts a 
different approach in identifying flow alternatives for the 
Final SEIS . The Corps needs to establ ish a biological 
objective for. columbia River salmon in order to determine 
flow improvements needed to prevent j eopardy and ultimately 
provide recovery of threatened and endangered stocks . For 
the Final SEIS , the Department recommends that the Corps 
includes flow alternatives that will achieve biological 
objectives for each of the ESA l isted stocks . Without the 
statement of a biological objective it is impossible to 
select and evaluate the effect of various flow alternatives 
on recovery of fish populations . For example; in the Draft 
SEIS , model results of alternatives from BPA ' s  SLCM and 
NPPC ' s  SPM models for spring and summer chinook show static 
or downward trends where low measure effectiveness is 
assumed . Without an understanding of what population levels 
constitute j eopardy in these stocks it is not possible to 
j udge the impacts of the measures on the fish populations . 

Models and Analysis of Alternatives 

These comments on modeling reflect joint efforts by ODFW and 
IDFG technical staff. 

These model assessments were performed to assist the NMFS in 
developing a Biological opinion on the effect of Columbia
snake River hydrosystem operations (during 1993 and the 
future) on reversing the population decline and contributing 
to the recovery of snake River chinook. In addition this 
same information is being utilized in the SEIS toward the 
same purpose. The model ing systems employed in this 
assessment were not designed to evaluate the effect of a 
single year ' s  set of actions on a stock ' s  future spawning 
escapements . Recogniz ing these l imitations , NMFS has 
requested that the assessments be run assuming the actions 
plannned for 1992 are in place in all future simulation 
years . It should be noted that these management actions 
were l imited to actions implemented in 1992 and earlier and 
do not reflect an attempt at construction of a viable 
recovery plan for these stocks . 

The state and tribal fishery agencies T . E . C . H .  Workgroup 
assessment of the 1993 proposed actions has been submitted 

86-4 (cont.)1 
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to NMFS . In a�ition, it has been stated in the draft SEIS . 
that these assessments will be included in the final SEIS 
document . We provided this assessment (see attachments) . In 
general , this assessment indicates that Snake River spring, 
summer and fall chinook populations do not rebuild under the 
proposed actions , and frequently cycle to extremely low 
escapement levels.  An important finding for spring/summer 
chinook index populations is that, when poor water years 
cycle through the simulations, all the combinations of model 
assumptions show minimal improvement over base conditions . 
The T . E . C . H .  conclusion for fal l  chinook is that there is a 
high l ikelyhood that,  based on a reasonable range of 
management actions , a continuation of the 1993 actions would 
not halt the decl ine in escapements . 

Smolt survival model s  used to evaluate mainstem management 
actions can be highly sensitive to both the form of the 
relationship between survival and water velocity, fish 
travel time or flew and . to assumptions about survival of 
transported fish . Because the use of different functions 
and assumptions c�n often yield widely varying responses to 
proposed management actions, it is important that smolt 
survival models used to forecast responses can also 
realistically hindcast recent adult recruitment trends . 
Reliabil ity of a l ife cycle model to forecast future adult 
trends will also be very sensitive to the cal ibrations used 
to l ink the smolt survival models to production functions . 
These cal ibrations and their effect on adult recruitment 
projections are not well described in Appendices E and F .  

An important characteristic of the Empirical Life cycle 
Model (ELCM) developed by the state and tribal fishery 
agencies T . E . c . H .  Workgroup is that the ELCM is a cohort- · 
based approach that provides an index of brood year strength 
for specific popualtions . The brood year recruitment 
observed in past years corresponds directly to specific 
smolt migration years and conditions . This allows for the 
direct comparisons between behavior of the smolt survival 
models · and adult recruitment needed to verify a model 
system ' s  reliabil ity in hindcasting . 

The 1993 proposed actions are very modest regarding mainstem 
velocity improvements .  The three model systems (BPA, NPPC 
and T . E . C . H . ) produce different projections of these 
proposed actions , which cannot be fully reconciled at this 
time . A comparison of the performance of different model 
systems and their sensitivity to different assumptions is 
cursory . A more comprehensive understanding of performance 
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or model systems developed by BPA, NPPC and the state and 
tribal fishery agencies should be forthcoming from the 
Analytical Methods Coordination and Documentation process. 
It will be extremely difficult to identify what is causing 
the di fferences in the three model systems without going 
through the rigorous model comparison an� sensitivity 
analysis scheduled for this coordination �process . 
Priorities for modeling in the region should focus on this 
process , and not on other activities that delay or deter 
understanding of these analytical methods . 

Only the BPA analysis suggests rebuilding might occur for 
any of the chinook runs ; the NPPC and T . E . C . H .  analyses show 
the threatened runs not responding significantly to the 
proposed actions . It is alarming that a number or NPPC and 
T . E . C . H .  simulations show declining trends in escapement or 
seemingly stable trends at extremely low escapement levels. 
Given the precarious nature of these depressed stocks and 
the uncertainties inherent in life-cycle modeling, it is our 

' opinion that the 1993 measures would not constitute a viable 
recovery plan or be sufficient to initiate recovery within a 
reasonable time frame . The T . E . C . H .  model ing of 1993 
proposed measures indicates spring and summer chinook 
populations cycling to extremely low escapements following 
poor water years , and fall chinook l ikely showing a further 
decline . This is reason for serious concern that, if 
another drought cycle occurs soon, the continued existence 
of these stocks could be threatened . 

The following specific comments on Appendices E and F 
primarily address spring and summer chinook : 

Appendix B--BPA • s  CRiSP and SLCH 

Flow-survival Relationship 

CRiSP . O ,  used in this analysis, describes the relationship 
between flow and smolt mortal ity ( from the Sims and 
ossiander data) with a quadratic equation (see Input 
Parameters CRiSP . O ,  page 20) , This form of equation 
predicts maximum survival at about 115 kcfs for the snake 
River, at which point survival begins to decrease.  In the 
model this would negate any benefits of flows (or equivalent 
velocities) greater than this level . There seems to be 
l ittle biological justification for this form or equation 
for this data set , other than mortal ity from chronic gas 

• 
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supersaturation conditions at high flows in the early 1970s . 
Those conditions do not apply to the situations modeled . 

In view or the major improvements made in control of gas 
supersaturation since the early 1970s , a negative 
exponential relationship would more accurately describe the 
current situation, and also better mimic flow-travel time 
relationships . Absent the gas supersaturation probl em, it 
is logical to assume that smolt survival would be optimized 
with velocities most similar to those under which the fish 
evolved . Recent adult recruitment data from Marsh Creek, 
Idaho and Imnaha River, Oregon (Petrosky and Schaller 1992) 
also suggest significant survival benefits up to at least 
140 kcfs , consistent with the CBFWA ( 1991)  biological 
justification tor mainstem flow. 

Transportation survival 

The Columbia Basin Fish and Wildlife Authority at the 
request or NMFS has an ongoing review of the ·transportation 
policy . Many unresolved questions continue to be raised 
about the transportation data , summaries and conclusions . 
CRiSP. O treated transport survival as a constant , whereas 
treating it as an uncertainty for sensitivity analyses and 
comparisons to adult recruitment trends would have ·been 
more appropriate . 

Use or a constant transport survival ( see Input Paramaters 
CRiSP. O ,  pages 11-12 ) will have the effect or minimiz ing 
variation in annual smolt survival estimates in the 
analysis.  The result is that the model becomes less 
sensitive to changes in water velocity or flow because a 
large proportion of smolts are transported in the 
simulations . The reported mean spring chinook smolt 
survival rate was 0. 188 ( for the 50 year flow record) , but 
the coefficient or variation (C .V. ) was only 10\ ( see Input 
Parameters SLCM, page 11) . 

The nearly constant annual smolt survival estima.tes produced 
by CRiSP . O  does not correspond wel l  with the highly variable 
adult recruitment observed in recent years (C.V,  range , 75\ 
to 119\ ) , The T . E . C . H .  Workgroup sensitivity analysis of 

· 

transport assumptions indicated that adult recruitment 
trends were most accurately reproduced by the less 
optimistic assumptions about transport and by estimated 
inriver survival (without transport) . 

6 

• • 



• • 

OREGON DEPARTMENT OF FISH AND WILDLIFE 

S6-9 (cont.) 

Page 7 

Apparently the variation not explained by CRiSP . O  (with the 
constant transport survival assumption) was partitioned into 
an ocean;estuary scalar for SLCM during the calibration . 
The BPA analysis appears to allocate too l ittle variation to 
annual smolt survival and too much variation to random 
processes , based on the T . E . C . H .  review of recruitment and 
variation of a downriver stock in recent years (which is not 
exposed to the same high levels of hydropower mortality) and 
of Snake River stocks before full hydropower development . 
The result likely would be to understate effects of future, 
potential velocity improvements .  

Habitat Improvement 

S6-10 I Habitat improvement assumptions were applied to the 
aggregate run ( see Input Parameters SLCM, page 7 )  in the 
mode l .  These would more appropriately apply only to 
specific areas and spawning populations , not the aggregate . 
For example , screening improvements would improve survival 
only where there are diversions ; in the Salmon River 
subbasin, this would not be appl icable to most areas below 
the North Fork Salmon River. 

Appendix F--HPPC ' s  PAM and SPM 

Transportation Suryival 

S6-1 1 I The HPPC analysis used two transport models.  Model 1 
assumes that survival of fish after release is constant, 
Model 2 assumes that transport survival (post-release) 
decreases at lower flows . 

The statement in Section 4 (Environmental Effects of 
Alternatives ,  p. 4-25) that " ( f) urther analysis by NPPC has 
determined that transportation Model 1 reflects a more 
realistic representation of transportation survival "  is not 
supportable.  The two alternative values of TBR calculated 
by PAM for 1989 (Appendix F ,  p. 16)  both fall wel l  within 
the confidence intervals of the estimate . As noted above, 
both the 1986 and 1989 transport studies are under review by 
CBFWA at the request of NMFS . 

7 

S6-l l  (cont.) 

S6-12 

S6-13 

Page 8 

Transport survival assumptions should be tested in the 
context of estimated smolt survival and empirical adult 
recruitment data . As noted above , the T . E . C . H .  Workgroup 
sensitivity analysis about transport assumptions indicated 
that adult recruitment trends were most accurately 
reproduced by the lass optimistic assumptions about 
transport and by the estimated inriver surviva l .  In 
particular, the HPPC Model 1 assumption used in the FLUSH 
model produced smolt survival estimates that deviated widely 
from the recent adult recruitment. 

Prespawning suryiyal 

Some clarification is needed on the citation for the 
Petrosky ( 1992)  prespawning survival "estimate" of 9 0 % .  The 
actual rate is unknown and difficult to quantify, as stated 
in a March 3 1 ,  1992 memo to Anderson and McConnaha. The 
memo further stated that there was not much evidence to 
support the Chapman et al . ( 1991) estimate of 4 0-50\ 
prespawning loss as typical for Snake River wild spring and 
summer chinook. One reason is that an average 51\ of the 
Lower Granite run can be accounted for in rack returns and 
harvest of Rapid River fish . If prespawning mortal ity was 
50\,  there would be no other spawners "at large" in areas 
not indexed . Second , tributary redd counts account for most 
of the females counted crossing weirs, in the few streams 
where appropriate comparisons can be made . Further, field 
observations and the proportions of unspawned carcasses do 
not support an assumption of high mortal ity in the spawning 
tributaries . 

The HPPC assumption of 80\ prespawning survival seems 
reasonabl e ,  and is identical to the TAC assumption for 
hatchery fish used to generate estimates of the wild run 
size at Lower Granite . The run reconstructions in the 
T . E . c . H .  analysis used a 90\ prespawning survival 
assumption . 

Model ing for the Final SEIS should be done using more 
real istic and biologically defensible ranges of benefits 
from predation , bypass,  and transportation improvements . We 
find BPA 1 a  assumed modeling parameters to be particularly 
unrealistic especially the assumed benefits for the 
squawfish management program . We do not support BPA ' s  claim 
that the program will result in a 7 . 5\ reduction in 

8 
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reservoir mortality tor 1993-97 and a 25t reduction tor 1998 
and beyond . It is premature to assume that the theoretical 
reservoir smolt survival benefits from squawfish removal 
will be realized prior to completion of the ongoing 
evaluation designed to determine if squawfish fishery 
exploitation rates and subsequent increases in reservoir 
survival are achieved . There are questions whether the 
squawfish removals will be compensated by other species that 
prey on or compete with salmonids and , as data from the u . s .  
Fish and Wildlife service indicates , whether squawfish are 
preying primarily on substandard and injured smolts which 
would not survive even if not consumed by a squawfish . For 
the Final SEIS , assumptions regarding squawfish control 
should include an alternative that no benefits wil l  be 
derived from the program . 

We also believe that· the benefits of transport are 
over-stated in the SEIS and do not take into account the 
possibility of lower transport benefits under higher flows . 
The Department will be providing alternatives to model ing 
transport benefits in the Final SEIS . 

We are extremely concerned with the use of models to 
project 1993 flows without any provisions to adjust 
operations based on actual flows that occur in 199 3 .  You 
are .undoubtedly aware of the problems in the model ing for 
the Corps and BPA ' s  1992 Biological Assessments for 
hydrosystem operations which resulted in a gross 
over-estimation of 1992 flows and under-estimation of the 
effects of 1992 hydro-operations on ESA listed fall and 
springfsummer chinook . This , coupled with NMFS 1 s  obj ection 
to re-open the Biological opinion in 1992 after it was 
apparent that 1992 flows were much lower than assumed , 
resulted in a disastrous passage season causing further 
decline of salmon stocks . It is simply not possible to 
model flows with any accuracy and large errors l ike what 
occu�red in 1992 can lead to serious errors in operational 
decisions and subsequent impacts on fish migrations . The 
Final SEIS needs to include a provision to adjust 
operations in-season based on actual flows that occur in 
1993 . 

We appreciate the opportunity to provide you these comments 
and look forward to working with you on development of the 
Final SEIS . 

9 
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IDAHO FISH & GAME 
600 South Walnul / Box 25 

Boise. Idaho 83707 

December 4 ,  1992 

Peter Poolman, Study Manager 
Department of the Army 
Walla Wal la District, Corps of Engineers 
Wal la Wa lla,  washington 99362-9255 

Dear Mr.. Poolman : 

Enclosed are the Idaho Department of Fish and Game ' s  
comments o n  the Interim Columbia and snake Rivers Flow 
Improvement Measures for Salmon Draft supplemental Environmental 
Impact Statement . If you have any questions , please contact Bert 
Bowler of my staff at 208-334-264 6 .  Thank you for your 
consideration . 

JMC/cjc 
Enclosure 
L2ll9NWA 

Cecil D. Alldru• I Governor 
Jerry M. Conley I Director 

Sincerely, 

, Director 

IDAHO DEPARTMENT OF FISH AND GAME ' S  COMMENTS ON: 

INTERIM COLUMBIA AND SNAKE RIVERS FLOW 
IMPROVEMENT MBASURIS DRAFT SUPPLEMENTAL 

ENVIROHKENTAL IMPACT STATEMENT 

December 4 ,  1992 

Thank you for the opportunity to comment on the Draft 
Supplementa l  Environmental Impact statement (DSEIS) for 1993 flow 
measures . •  

I n  April,  199 2 ,  the National Marine Fisheries Service issued 
its biological opinion on 1992 hydrosystem operations and 
explained the need to improve sa lmon surviva l in future years : 

( W ) e  are concerned that if the operation of FCRPS 
continued as is proposed for 199 2 ,  it would not be 
sufficient to reverse the decline ( of listed sa lmon 
stocks ] over one life cycle of the salmon; therefore 
additional steps will likely be needed in 1993 and 
future years . z  

· 

The Idaho Department of Fish and Game ( IDFG) concurred in this 
view and looked forward to new proposals to improve salmon 
survival .  However, the flow measures proposed in the 1993 
Supplemental EIS essentially repeat 1992 operations . We conclude 
that the proposed 1993 flow measures do not adequately provide 
for the biological needs of threatened and endangered salmon 
stocks . 

Ma jor points of the Idaho Department of Fish and Game ' s  
comments include the fol lowing . 

The range of alternatives considered is too narrow . 
Additional measures to improve sa lmon survival and to 
further the Snake River reservoir drawdown strategy 
should be considered . 

Proposed 1993 operations do not adequately protect 
snake River salmon . There is no reasonable assurance 
that 1993 actions will prevent the further decl ine of 
l isted salmon stocks .  

We assume that the record for purposes o f  the 1993 
supplemental EIS includes the comments received on the original 
1992 Flow Options OA/EIS. Please consider the State of Idaho 
comments and appendices on the 1992 OA/EIS , which are 
incorporated herein by this reference . 

2 Letter to Major General Ernest J .  Harre ll , u . s .  Army 
corps of Engineers, North Pacific Division, from William w. Fox, 
Jr . , Assistant Administrator for Fisheries ,  u . s .  Department of 
Commerce . April 10,  1992 . 

1 
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Analysis by the T . E . c . H .  group of biologists from the 
state fisheries agencies and tribes indicates that 
proposed 1993 operations will not rebuild listed spring 
and summer chinook stocks . 

Many of the assumptions underlying the analytical 
models (CRiSP/ SLCM and PAM/SPM) cited in the DSEIS. are 
unsupported. 

SPM results show an unacceptably low level of 
rebuilding and even show decline in some stocks . SPM 
results support a finding that listed salmon stocks are 
in jeopardy . 

National Marine Fisheries Service should not be a 
cooperating agency . The cooperating agency role 
creates an appearance of conflict with the agency ' s  
responsibilities under the Endangered Species Act . 

Given the current configuration of the system , the fate of 
snake River salmon stocks hinges on the weather and resultant 
run-off.  obviously, this is not a.  reliable approach to salmon 
recovery . 

I .  

GENERAL COMMENTS 
The DSEIS Does Not Present a Reasonable Range ot 
Alternatives: Additional Measures Must Be Considered . 

A.  The Alternatives Presented in the SEIS Represent onlv 
Minor Variations on 1992 Operations . 

NEPA requires the agencies to " ( r] igorously explore and 
objectively evaluate all reasonable alternatives , . , , "J The DSEIS 
fails to meet this mandate by analyzing a range of a lternatives 
that includes only minor variations on the actions adopted in 
1992 . The DSEIS includes five very similar alternatives : a no 
action alternative reflecting 1985-90 operations, 1992 
operations , 1992 operations without Hungry Horse and Libby 
participation , 1992 operations with a slight increase in summer 
releases from Dworshak Reservoir , and 1992 operations without 
upper snake River Basin participation . None of these flow 
measures provide meaningful survival improvements for salmon . 

The absence of a reasonable range of alternatives is of 
particular concern because the proposed int.erim measures are 
apparent ly intended to remain in effect until comp letion of the 
System Operation Review (SOR) . The SOR could be years away from 
implementation . The indefinite duration of the 1993 measures 

4 0  C . F . R .  S 1502 , 14 ( a) . 
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87-l I underscores the need to (cont.) benefits for salmon. 
include actions that offer greater 

B .  Additional Alternatives To Be Considered . 

S7-2 I IDFG requests that following alternatives be considered for 
1993 operations , 

S7-3 

• 

1 .  Additional Flow and Operational Measures . 

The SEIS should consider an a lternative or a mix 
alternatives that includes the fol lowing e lements . 

Of 

• Do not decrease Mid-Columbia flows to offset Snake 
River flow augmentation. 

• 

Operate all turbine units at peak efficiency . 

Operate Lower Granite at a lowest elevation consistent 
with main�aining effective adult passage and juvenile 
bypass facilities. 

Remove federal constraints on the price that can be 
offered to rent water from existing water rights 
holders under the Idaho water bank statute . A higher 
water reneal price may increase the willingness of 
existing water rights holders to offer water into the 
water bank . 

Seek to negotiate an agreement, including compensation, 
with Idaho Power Company to provide for greater water 
budget participation from Brownlee Reservoir consistent 
with resident fish and recreation needs , 

Use available storage, power marketing, and other 
actions to attempt to achieve the Columbia River flow 
targets sought by the Columbia Basin Fish and Wildlife 
Authority. Store additional water for this purpose in 
the Columbia River . 

2 .  Lower Granite Drawdown Alternatiye .  

The DSEIS unjustif iably omits a l l  a lternatives that would 
change current system configuration . IDFG recommends that a one
pool drawdown alternative focused on Lower Granite Pool be 
considered in the SEIS for the following reasons . First , recent 
analysis by the fisheries agencies and tribes indicates that 
transportation is not providing the benefits indicated in the 
SEIS, In many instances ,  it appears that in-river migration is 
superior to transportation. Second , the SEIS is intended to 
govern operations until the SOR EIS -- which may sti ll be years 
away. A broader range of drawdown options should be considered 
given this duration . Third, Lower Granite Pool is a relatively 
large mainstem reservoir and is thought to have a 

J 
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disproportionately large adverse impact on downstream migrants . 
Fourth , the 1991 drawdown test indicated that the turbines 
operated at lower pool levels,  that adult fish ladders also 
worked at lower levels, and that gas problems were control lable 
by combining spillway and powerhouse discharges .  

IDFG recommends this alternative for consideration i n  the 
SEIS process . Any decision to implement the option would, of 
course ,  fol low further analysis and interagency consultation . 
The alternative consists of the following elements : 

Draft Lower Granite Reservoir to near-spil lway crest so 
as to maintain a free-flow discharge over the spi l lway 
beginning about 15 April . Actual drafting would begin 
1 April . 

Extend the adult ladder exit to accommodate the lowered 
pool elevation below 7 10 fms l .  

Re fill  to minimum operating pool (MOP) immediately 
after 15 June , using storage in Dworshak andfor 
Brownlee reservoirs . Reduce spring storage rel,eases to 
provide ref i 11 . 
For the period of the lowered reservoir elevations , 
manage flow between the powerhouse and the spillway to 
meet the following objectives : 

Maintain a safe in-river migration environment for 
both j uveniles and adults (with no collection and 
no transport) ; 

Pass the maximum number of juveni les possible 
over the spil lway by optimiz ing spi l l  consistent 
with adult passage and dissolved gas constraints ; 

Remove juveniles trapped in the gatewells by 
dipping or other methods ; 

Dissolved gas levels below the project should not 
exceed 13 0 percent saturation for an extended 
period of time (gas levels between 120' and lJO' 
should be acceptable if j uveniles are a l lowed to 
sound to depth -- i . e . , no collection , ho lding or 
transport) . 

Adaptive Management: 

Manage Lower Granite Dam by adjusting 
powerhouse discharge and spi l l  rates to meet 
the inriver needs of migrating salmonids . 

Balance discharge 
powerhouse based 
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between spil lway and 
on tempora l ( seasonal ,  
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weekly, da ily, die l )  
j uveniles and adults . 

movement of both 

Carry out an intensive monitoring program to 
make in-season adjustments in project 
operations based on arrival timing of 
juveniles and adults at the proj ect . 

Contingency Action : If conditions are deemed 
unsafe for either j uveniles or adults,  the river 
should be returned to normal operations at MOP . 

Prototype Modifications : As soon as possible , 
prototype modifications should be instal led to 
improve guidance of j uveni les in the forebay 
toward the spil lway . options include a sluiceway 
a long the dam, angled curtain , sound and/or light 
guidance mechanisms . 

Impacts identified in the 1992 test should be 
mitigated to the maximum extent possible . 

In addition to this one-pool drawdown alternative, the 
operating agencies should ensure that a l l  possible steps to 
reduce the l ead time for a four-pool reservoir drawdown occur in 
1993 and beyond . The agencies have deferred a l l  action until the 
completion of the system Operation Review EIS and the system 
Configuration Studies . The SOR EIS and SCS may be years away 
from completion. The l isted sa lmon runs are severely 
underescaped and cannot af ford to wait years for a more 
meaningful resolution of this issue . 

( 3 )  No Transport in Under Favorable Run-Off 
Conditions . 

The SEIS should include an alternative of not transporting 
fish when flow conditions make in-river migration more favorable 
to surviva l than transportation. IDFG recommends that no 
transport occur in the Lower Snake River when flows are forecast 
to be above 100 kcfs for three days . 

c.  Upper snake River contribution . 
Reservoirs in the upper Snake River Basin f inished the 1992 

water year at some of the lowest levels on record. Although the 
Idaho water bank will permit upper snake River Basin water rental 
in 1993 , there may be l ittle water to avai lable to rent . 
Therefore ,  the SEIS should realistica l ly assume that A lternative 
Five wi l l  re flect actual conditions in 1 9 93 ,  This a lternative 
contemplates upper snake River water will not l ikely be avai lable 
for water bank rental .  This is a conservative , and in our 
opinion more real istic alternative, given the current reservoir 
conditions . A snowpack of roughly 150 percent of normal will be 
necessary to fill  the upper Snake River system and provide 
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additional water for the. Water Banks . If the upper Snake River 
area receives 150 percent of norma l precipitation , it is likely 
the Clearwater and Salmon basins (which contribute roughly two
thirds of the inflow to Lower Granite Reservoir) will experience 
high run-off conditions . 

I In addition to a sensitivity on upper Snake River 
contribution , the SEIS should analyze reduced flows from 
Dworshak , which has borne a disporportionate share of the burden 
for augmenting flows in the lower Snake River . 

II . Criteria for Evaluating Anadromous Fish Actions . 

The SEIS should discuss anadromous fish issues in context of 
biological criteria arising from appl icable laws , including the 
Endangered Species Act and the Northwest Power Act . We request 
that the SEIS state whether the proposed actions comply with the 
following statutes.  

(A)  Endangered Species Act . 

The Endangered Species Act ' s  requires that federal actions 
not " j eopardize" the continued existence of threatened or 
endangered species . 4  To j eopardize the continued existence of a 
species is defined by regulation to mean "to reduce appreciably 
the likelihood of both the survival and recovery" of that 
species . '  Thus, the j eopardy standard requires a risk 
assessment : any "appreciable" reduction in a species chances for 
survival is proscribed . 

Predicting future salmon population trends is an uncertain 
undertaking because salmon are sensitive to changeable 
environmental conditions such as drought and because the models 
used to predictive tools depend on uncertain assumptions 
regarding sa lmon productivity and survival . 

Given th is uncertainty , a federal action appreciably reduces 
the chances salmon stock survival if it is not capable of 
preventing species decline over a broad range of potentia l  future 
outcomes . This range of outcomes includes both potential adverse 
environmenta l  conditions and failure to achieve expected response 
to recovery actions . In essence, the j eopardy standard requires 
an assurance that a proposed federal action wi l l  not cause 
species decl ine under pessimistic but reasonable scenarios . '  

16  u . s . c . S 15J 6 (a) ( 2 ) . 
50 c . F . R .  S 402 . 0 2 .  (emphasis added) . 

6 The disastrous downstream migration conditions 
experienced in 1992 il lustrate this point . Even though the 
volume of water dedicated to the water budget was significantly 
increased in 1992 , flow conditions were far below acceptable 
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The Endangered Species Act also requires federal agencies to 
take actions to affirmatively recover listed species to the point 
that the protections of the Act are no longer needed , 7  Thus, a 
second ESA-based biological criterion is to rebui ld the species . 

(B)  Northwest Power Act . 

The Northwest Power Act also provides legal mandates that 
should be translated into criteria under which to j udge the 
a lternatives . The Northwest Power Act requires the federal 
project operators to provide equitable treatment and to consider 
the Northwest Power Planning council ' s  program to protect, 
mitigate,  and enhance the fish and wildlife of the Columbia River 
Basin. 

The Northwest Power Planning Council ' s  Columbia River Basin 
Fish and wildlife Program contains goals for the basin ' s  salmon 
runs . For snake River spring and summer chinook , the Council 
ca lls for rebuilding to productive, fishable levels as rapidly as possible . The program calls for an annual average of 50 , 000 natural spring chinook and 2 0 , 000 natural summer chinook counted 
at Lower Granite Da� . 

An additional source of legal guidance i s  legis lation 
regarding the lowe:- snake River projects . Congress authorized 
the lower Snake River dams based on the express representation 
from the Secretary of the Army that adequate fish passage ·would 
be provided and that salmon and steelhead fisheries would be 
sustained . These representations to Congress were repeated when 
Congress adopted the Lower Snake River Fish and Wildlife 
Compensation Plan, which was based on providing smolt-to-adult 
return rates of about 0 . 8  percent . The ability of the 
alternatives to meet these promises should be · a  decision-making 
criteria . •  

levels . The likely result wil l b e  that the 1992 operations 
failed to prevent the further decline of listed salmon stocks . 

16 u . s . c. S 153 6 (a) ( 1 ) . 
The corps ' projects do not provide adequate fish passage for downstream migrating smolts , particularly in low run-off years . The salmon runs and fisheries that the corps promised to maintain have decl ined to critically low leve l s .  The LSRCP goals have never been achieved and the Corps has never met the expectations of Congres s .  

7 
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I I I . The Proposed Action Does Not Adequately Protect and Enhance 
Salmon Stocks . 

(A) Analysis by the Fisheries Agencies and Tribes Indicates 

Proposed 1993 Flow Measures Will Not Produce Recoyery . 

At the request of the National Marine Fisheries service, the 
T. E . c . H .  Committee -- composed of biologists from the state and 
tribal fisheries agencies -- has prepared an analysis of the 
trends in future run strength for spring and suDUDer chinook 
salmon. (T. E . C . H .  1992)  The analysis indicates that 
continuation of 1992 flow augmentation measures will not rebuild 
spring and summer chinook populations even assuming some success 
in predator control efforts . The balance of this section III . A .  
reflects the comments of the joint technical staffs o f  the Oregon 
Department of Fish and Wildlife and the Idaho Department of Fish 
and Game . 

These model assessments were performed to assist the NMFS in 
developing a Biological Opinion on the effect of Columbia-snake 
River . hydrosystem operations (during 1993 and the future) on 
reversing the population decline and contributing to the recovery 
of snake River chinook . In addition, this information is being 
utilized in the SEIS toward the same purpose . The modeling 
systems employed in this assessment were not designed to evaluate 
the effect of a single year ' s  set of actions on a stock ' s  future 
spawning escapements . Recognizing these limitations , NMFS has 
requested that the assessments be run assuming the actions 
planned for 1992 are in place in all future simulation years . It 
should be noted that these management actions were limited to 
actions implemented in 1992 and earlier and do not reflect an 
attempt at construc-::ion of a viable recovery plan for these 
stocks .  

The state and tribal fishery agencies T . E . C . H .  Workgroup 
assessment of the 1993 proposed actions has been submitted to 
NMFS . In addition, it has been stated in the draft SEIS that 
these assessments will be included in the final SEIS document .  
I n  general ,  this assessment indicates that Snake River spring, 
summer and fall chinook populations do no� rebuild under the 
proposed actions , and frequently cycle to extremely low 
escapement levels . An important finding for spring/summer 
chinook index populations is that , when poor water years cycle 
through simulations, a l l  the combinations of model assumptions 
show minima 1 improvement over base conditions . The T. E. C .  H .  
conclusion for fall chinook i s  that there i s  a h igh likelihood 
that , based on a reasonable range of management actions , a 
continuation of the 1993 actions would not halt the decline in 
escapements .  ' smelt survival models used to evaluate mainstem management 
actions can be highly sensitive to both the form of the 
relationship between survival and water velocity , fish travel 
time or flow and to assumptions about survival of transported 
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fish . Because the use of different functions and assumptions can 
often yield widely varying responses to proposed management 
actions , it is important that smelt survival model s  used to 
forecast responses can also realistica l ly hindcast recent adult 
recruitment trends . Reliability of a life cycle model to 
forecast future adult trends will also be very sensitive to the 
calibrations used to l ink the smelt survival models to production 
functions . These calibrations and their effect on adult 
recruitment projections are not wel l  described in Appendices E 
and F .  

An · important characteristic o f  the Empirical Life Cycle 
Mode l ( ELCM) developed by the state and tribal fishery agencies 
T . E . C . H .  Workgroup is that the ELCM is a cohort-based approach 
that provides an . index of brood year strength for specific 
populations . The brood year recruitment observed in past years 
corresponds directly to specific smelt migration years and 
conditions . This al lows for the direct comparisons between 
behavior of the smelt survival models and adult recruitment 
needed to verify a model system ' s  reliabil ity in h indcasting . 

The 1993 proposed actions are very modest regarding mainstem 
velocity improvements . The three model systems (BPA ,  NPPC and 
T . E . C . H . )  produce different projections of these proposed 
actions , which car.not be fully reconciled at this time . A 
comparison of the performance of different model systems and 
their sensitivity to different assumptions is cursory.  A ·  more 
comprehensive understanding of performance of model systems 
developed by BPA , NPPC and the state and tribal fishery agencies 
should be forthcoming from the Analytical Methods Coordination 
and Documentation process . It wi l l  be extremely difficult to 
identify what is :::ausing the differences in the three model 
systems without go.:.ng through the rigorous model comparison and 
sensitivity analysis scheduled for this coordination process . 
Priorities for modeling in the region should focus on this 
process , and not on other activities that delay or deter 
understanding of these analytical method s .  

Only the BPA analysis suggests rebuilding might occur for 
any of the chinook runs ; the NPPC and T . E . C. H .  analyses show the 
threatened runs not responding significantly to - the proposed 
actions . It is alarming that a number of NPPC and T . E ; c . H .  
simulations show declining trends i n  escapement o r  seemingly 
stable trends at extremely low escapement levels . Given the 
precarious nature of these depressed stocks and the uncertainties 
inherent in l ife-cycle modeling , it is our opinion that the 1993 
measures would not constitute a viable recovery p lan or be 
sufficient to initiate recovery within a reaso.nable t imeframe . 
The T . E . C . H .  modeling of 1993 proposed measures indicates spring 
and summer chinook populations cycling to extremely low 
escapements fol lowing poor water years , and fall chinook l ikely 
showing a further decline . This is reason for serious concern 
that, if another drought cycle occurs soon , the continued 
existence of these stocks could be threatened . 

9 
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The following documentation for this ana lys is is included in 
the appendices to these comments : 

Appendix 1 :  T . E . C . H .  Committee , State and Tribal Fishery 
Agencies . 1992 . An Analytical Assessment of current 
Management Actions on snake River Spring and Summer Chinook . 
November 1 9 ,  1992 . 

Appendix 2 :  Schal ler, H . , c. Petrosky, E. Weber, and T .  
Cooney . 19 9 2 .  Snake River Spring/Summer Chinook Life-Cycle 
Model for Recovery and Rebuilding Plan Evaluation . 

(B) 

The DSEI S '  analysis of alternatives rests almost exclusively 
on the results of model ing analysis from the Bonneville Power 
Administration ' s  CRiSP and SLCM models and the Northwest Power 
Planning Council ' s  PAM and SPM model s .  These models,  
particularly CRiSP and SLCM , rely on questionable assumptions 
regarding the benefits of proposed salmon recovery actions . 
There is a high degree of uncertainty inherent in these models ' 
prediction of future trends . 

This uncertainty is demonstrated by the extent to which the 
two models differ . SPM and SLCM produce a materially projections 
of future escapement trends . For instance , SLCM ' s baseline 
projections actually indicate a s lightly increasing trend in 
spring chinook escapement even prior to ESA-related actions . '  
This baseline trend is difficult to reconcile with the declines 
in actual spring chinook escapement and casts doubt on SLCM other 
results . In sharp contrast to SLCM, SPM shows as declining 
baseline trend for spring chinook. IO 

Both models, and particularly SPM, reveal negative results . 
SPM actually shows a continuing decline in medium and low 
product! vi ty Snake River spring chinook stocks . II SLCM shows a 
significant risk of continuing decline in summer chinook 
stocks . 12 These analyses provide no reasonable assurance that 
the listed salmon stocks will not continue to decline as a result 
of 1993 operations . 

DSEIS at 4 -19 . 
10 DSEIS at 4 -2 8  and 4 -2 9 .  
II Id . 
12 DSEIS at 4 -20 • 
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( 2 )  comments on CRiSP/SLCM and PAH/SPM Model Analysis. 

Like a l l  modeling , the results o f  CRiSP/SLCM analysis 
depends on the assumptions .used. In this case,  the benefits to 
salmon depend on a number of unsupported assumptions regarding 
the benefits of actions , including predator control ,  
transportation, adult passage improvements , and habitat actions . 
Several critical assumptions appear to be based on speculation. 
For example,  that fish ladder temperature improvements may 
increase survival is based on "no data ; personal communication 
with Teri Barila , Corps , Wal la Walla District • • • • •Ill 

Comments on specific assumptions follow: 

Transport Benefits : The Columbia Basin Fish and Wi ldlife 
Authority , at the request of the National Marina Fisheries 
Service is conducting an on-going review of transportation 
policy . The Idaho Department of Fish and Game is 
participating in an evaluation of transportation research 
studies as part of this review . 

The evaluation has identif ied a number of potentially 
serious problems with the studies and past inferences about 
transportation benefits for spring and summer chinook . 
Given these problems , much of the analytical treatment and 
discussion of transportation benefits in the draft SEIS 
could be in error. 

The ra·tio of return rates to control groups (T/C ratio) 
appears to decrease , progressing upstream. The reported T/C 
value o f  1 . 6  at Lower Granite Dam in 1986 does not translate 
to the spawning grounds . the T/C ratio of coded wire tag 
recoveries at all hatcheries, traps and stream surveys was 
only. 1 .  1 .  Excluding hatchery recoverie s ,  a smal ler portion 
of transported than control fish was recovered (T/C • 0 . 6% ) . 

In addition the 1986 and 1989 study des igns had a 
number of problems . These include a substantial proportion 
of unreadable brands and potential differences in stress 
levels and protection from predators due to different 
methods of handling the transport and control groups . . The 
1986 study lacked true control s ;  the comparison was actua l ly 
between short haul and long haul transport. 

Prel iminary results of this evaluation are attached at 
Appendix 3 .  

Transportation survival :  Many unresolved questions continue 
to be raised about the transportation data , summaries and 
conclusions . CRiSP . O  treated transport survival as a 
constant , whereas treating it as an uncertainty for 

U DSEIS at 4 -14 . 
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sensitivity analyses and comparisons to adult recruitment 
trends would have been more appropriate . 

Use of a constant transport survival (see Input Parameters 
CRiSP . o ,  pages 11-12)  will have the effect of minimiz ing 
variation in annual smolt survival estimates in the 
analysis . The result is that the model · becomes less 
sensitive to changes in water velocity or f low because a 
large proportion of smolts are transported in the 
simulations . The reported mean spring chinook smolt 
survival rate was 0 . 18 8  (for the 50 year flow record) , but 
the coefficient of variation (C.V . ) was only 10' (see Input 
Parameters SLCM, page 11) . 

The nearly constant annual smolt survival estimates produced 
by CRiSP . O  does not correspond well with the highly variable 
adult recruitment observed in recent years ( C . V .  range , 75' 
to 1 19 ' ) . The T . E . c . H .  Workgroup sensitivity analysis of 
transport assumptions indicated that adult recruitment 
trends were most accurately reproduced by the less 
optimistic assumptions about transport and by estimated 
inriver survival (without transport) .  

Apparently the variation not explained by CRiSP . O  (with the 
constant transport survival assumption) was partitioned into 
an ocean/estuary scalar for SLCM during the cal ibration. 
The BPA analysis appears to allocate too l ittle variation to 
annual smolt survival and too much variation to random 
processes, based on the T . E . C.H.  review of recruitment and 
variation of a downriver atock in recent years (which is not 
exposed to the same high levels of hydropower mortality) and 
of snake River stocks befl:)re ful l  hydropower development . 
The result likely would be to understate effects of future, 
potential velocity improvements. 

rlow-survival Relationship : CRiSP . O ,  used in this analysis, 
describes the relationship between flow and smolt mortality 
( from the sims and Ossiander data) with a quadratic equation 
(see Input · Parameters CRiSP . o ,  page 2 0 ) . This form of 
equation predicts maximum survival at about 115 kcfs for the 
snake River, at which point survival begins to decrease . In 
the model this would negate any benefits of f lows (or 
equivalent velocities) greater than this leve l .  There seems 
to be little biological justification for this form of 
equation for this data set, other than mortality from 
chronic gas supersaturation conditions at high flows in the 
early 1970s. Those conditions do not apply to the 
situations modeled .  

I n  view o f  the major improvements made i n  control of 
gas supersaturation since the early 1970s, a negative 
exponential relationship would more accurately describe the 
current situation, and also better mimic flow-travel time 
relationships . Both PAM and FLUSH use the exponential 
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function . Absent the gas supersaturation problem, it is 
logical to assume that smolt survival would be optimized 
with velocities most similar to those under which the fish 
evolved. Recent adult recruitment data from Marsh Creek , 
Idaho and Imnaha River, oregon (Schaller and Petrosky 1992)  
also suggest significant survival benetita up to at least 
140 kcfs,  consistent with the CBFWA ( 19 9 1 )  biological 
j ustification for mainstem flow. 

Habitat Improv-eDt l Habitat improvement assumptions were 
appl ied to the aggregate run (see Input Parameters SLCM, 
page 7 )  in the mode l .  These would more appropriately apply 
only to specific areas and spawning populations , not the 
aggregate . For example, screening improvements would 
improve survival only where there are diveraions ; in the 
Salmon River subbasin, this would not be applicable to most 
areas below the North Fork Salmon River . 

Predator CODtrol a  There is substantial doubt regarding the 
benefits of predator control.  The squawfish program rema ins 
experimental . The smolt survival benefits of this program 
are unknown and may be offset by compensatory responses in 
other predators or fish species . Moreover, current research 
suggests that squawfish select for dead, s ick or injured 
fish . The CRiSP/SLCM analysis should include a run showing 
no benefit from predator control.  

Law BDforcemeDtl Increased expenditures on law enforcement 
is assumed to increase adult spring, summer , and fall 
chinook returns by up to 10 percent ( 5' each for lower 
Columbia and Snake Rivers) , 14 This estimate -- based on the 
professional judgment of a BPA employee -- seems excessive . 
The cumulative spring chinook harvest rate in ocean and in
river fisheries is roughly 10-15 percent . The summer 
chinook harvest rate is lower still .  It is hard to imagine 
how additional law enforcement could produce increased 
escapement of this magnitude . 

IrrigatioD &creeD s :  Screening irrigation diversions is 
assumed to increase escapements by . 2  to 5 percent based on 
., limited research" in the Salmon River Basin. This 
assumption does not seem justified given that there are no 
irrigation diversions in the Salmon River Basin below North 
Fork and few if any diversions in the lower Snake River 
above Lower Granite Pool . Thus , the entire production of 
the Middle Fork , South Fork and mid- and lower-Salmon 
tributaries are unaffected by irrigation diversions . 
Roughly 50 percent of the salmon habitat in the Salmon River 
Basin l ies below the lowest diversion in the basin. Thus,  
to meet the assumed survival improvement for the entire ESU, 
there would have to be a very large benefit for fish 

14 DSEIS at 4 -1 5 .  
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originating in the Salmon River Basin above North Fork . 
Moreover ,  most major diversions have been screened for many 
years . A benefit of this magnitude does not seem l ikely. 
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Habitat Improvement : Habitat improvements are assumed to 
increase spring and summer chinook pre-smelt survival by 2 . 5  
to 10 percent based on "professional judgement" of a BPA 
employee . Again, the DSEIS reveals no basis for this 
assumption , which apparently does not account for variations 
of productivity in existing habitat . Pristine habitat in 
excellent condition will not improve in productivity . 
Roughly SO percent of the salmon habitat in Idaho is located 
within designated wilderness or roadless areas . Thus, there 
would have to be tremendous improvement in pre-smelt 
survival for this assumption to hold true for the entire 
population in just 6 years . 

We cite these instances to point out that several key 
assumptions have little empirical basis yet can easily skew . 
modeling results . 

The SPM model results are considerably more pessimistic than 
SLCM and support a finding that the spring and summer chinook are 
in j eopardy . SPM indicates low and medium productivity stocks in 
decline in nearly all cases . Assuming the productivity 
characterizations are accurate , the trend for medium productivity 
stocks would best reflect the fate of the overal l  ESU . It is 
questionable that the ESU could survive only on the basis of the 
modest rebuilding shown for high productivity stocks . Decline or 
loss of medium or low productivity stocks must be regarded as a 
significant threat to the survival of the overall ESU . In any 
case , given the uncertainty inherent in predicting future 
escapement ,. there is no reasonable assurance that even the high 
productivity stocks are not in decline . 

Specific comments on SPM model ing are contained in comments 
on Appendix F .  

SPECIFIC COMMENTS 
Page 2-14 Transport : - The statement that barges constantly 

recirculate river water so that smelts will be able to locate 
their home stream when they return as adults should also 
acknowledge that transportation studies have found increased 
straying and loss of homing capabil ity relative to in-river 
migrants . See Appendix J ,  

Page 2-15 :  The statement that control groups ware 

I transported to below Little Goose Dam for release and therefore 
. benefit from transport reveals the so-called controls were in 

fact transported , and thus faced the rigors of the artificial 
collection and transportation process . This claimed "benefit" is 
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I belied by the fact that adult returns have consistently failed to 

replace the previous generation in years of low flows and maximum 
collection . Also, the fact that "controls" were given the same 
exposure to conditions as the treatment group seriously 
undermines the integrity of the transport study , 

The " latest results" cited in Matthews et al . ,  ( 1992 ) that 
transported chinook survive at twice the rate as non-transported 
should acknowledge the 1989 migration year when the latest 
experiment occurred was a drought year with below run-off 
conditions , and that non-transported fish had to migrate through 
full reservoirs in the mainstam. We a lso nota the migrants of 
1989 produced an SAR too low to even replace their parent 
generation . 

The statement that the debate regarding transportation 
revolves around· concerns that transportation is "artificial "  
misses the point . Actual ly , the concern centers on the fact that 
transportation has fai led to stem the decline of the Snake River 
chinook and sockeye runs . · In some years , record coll ection of 
juveniles led to adult returns that did not even perpetuate the 
species in the long term . 

The statement that transportntion studies ware conducted in 
good flow years should be changed . If the authors are referring 
to 1986 and 1989 , these years were average or below average ·in 
the Snake River , respect ively.  Even high flow years fail to 
approach velocities similar to pre-project conditions . In 
addition , in 1986 the peak of the chinook migration occurred 
prior to the high flows and most of the chinook were barged . 

I 
The barging program was never part of the original project S7-28 authorization legislation . Rather,  the program was an unintended 

outgrowth of the fact that juveniles ware caught in the gatewells  
and had to be  removed . Transportation started with trucking the 
fish from the top of the dam (after removal from the gatewells)  
to the tailrace below the dam . Research then commenced with 
hauling collected fish to below Bonneville Dam, and comparing the 
results to "controls . " " Sea Appendix 3 . 

S7-29 1 Page 2-11 : The final statement in the section on the water . Budget should note the drawdown strategy in the lower snake River would provide adequate velocities in low water years . 

Page 4-9 : The section " Flow Effects on Juvenile Salmonids" S7-30 l needs to be completely rewritten . First , the initial statement that "quantity of flow has various levels of correlation with travel time and smelt survival"  is true only for the period after the lower Snake River was impounded behind the mainstem dams . 

• 
IS This background is explained in a Corps of Engineers 

information paper on j uvenile fish transportation dated December 
12 1 1992 o 
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The SEIS should state that there was no such correlation when the 
river was in a free-flowinq condition . Information comparinq 
Raymond ( 1979) survival estimates to averaqe flow (cubic feet per 
second) for the April 15 throuqh June 15 period each year shows 
no correlation because flow is not the main variable ,  velocity 
is.  The data covers a wide time period when the mainstem dams 
were bainq built.  The charts comparinq the survival estimates to 
velocity show a statistically dqnificant relationship . 

The paraqraph cites Giorqi (1991) that the relationship of 
flow and survival is less clear at hiqher flows of about 80 to 
100 kcfs in the Snake River. Giorqi ( 1991) failed to take into 
account the confoundinq aspect of qas supersaturation, which 
caused mortalities in the hiqher flow years . The SEIS should 
note Petrosky ( 1991)  and the State of Idaho ( 1992)  analyses 
superior to the others for accountinq the counterinq effects of 
qas supersaturation. The 1992 OA/EIS put into proper perspective 
the issue in discussinq Ebel at al . ( 1975) : 

However , it appears that in years when river flows were 
normal to hiqh and correspondinq qas saturation levels 
were hiqh , mortality from qas supersaturation can 
override other mortality factors and result in 
substantial losses of j uvenile salmonids, ranqinq from 
4 0  to 95 percent . 

The draft SEIS is incorrect statinq "Sims and ossiander 
( 1981) found survival of yearlinq chinook increased with 
increasinq flow, but only up to a point . "  This is revisionism 
not based in fact . Actually, that tables and qraphs in Sims and 
Ossiander ( 1981)  concluded survival increases as flow increases , 
that there was no "up to a point, 11 except for the hiqhest flow 
and survival values observed . In addition to citinq Petrosky 
( 199 1 ) , the final SEIS should note that CBFWA ( 1991)  and Sims and 
Ossiander ( 1981)  suqqest siqnificant relationships continue 
between flow and survival at hiqher flows . 

The SEIS must state that the Sims and Ossiander ( 1981) study 
is not the only study of the relationship between river 
flowfvelocity and smolt survival . A NMFS study conducted by 
Raymond ( 1979) relies on a variation of the NMFS data set, 
containinq specific survival estimates in the Lower snake River. 
The Raymond ( 1979) data have certain advantaqes that deserve 
mention . First, the data are based on survival rates for chinook 
smolts in a combination ot free-flowinq river and reservoir 
conditions that chanqed as the additional mainstem dame came on 
line. The Raymond ( 1979) data provides useful - information on 
smolt miqration under both conditions . Second , the Raymond 
( 1979) data includes years of hiqh velocity with low nitroqen qas 
supersaturation levels . All of the sims & Ossiander ( 1981) data 
for hiqh flow years reflects the effect of hiqh nitroqen qas 
supersaturation levels.  Third, the Raymond ( 1979)  data is for 
the snake River only , whereas the Sims & Ossiander ( 1981) data 
set involved smolt miqration throuqh portions of the Columbia 
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87-33 1 River as wel l  as the Snake River. Petrosky ( 199 1b) reviewed Raymond ' s  work ( 1979) concerninq survival estimates and (cont.) relationship to velocity conditions . Additional information is found in IDFG ( 1991) and Idaho ( 1992) . Further , both PAM and FLUSH incorporate the exponential function. 

87 34 Page 4-11 : There ·is an apparent contradiction in the first - I paraqraph, which states on the one hand that reduced pool area would increase the density of predators and on the other hand that stable pool levels favor increased resident fish numbers . The analysis should acknowledqe that drawdowns from normal operatinq pool would l ikely reduce predator densities by affectinq northern squawfish and other predator recruitment . 

81-35 

87-36 

87-37 

87-38 

Page 4-15 : The spill efficiency assumption used in CRiSP ' appears to be downqraded in the model despite emp irical data to the contrary. Please refer to the comments on Appendix E, the documentation of CRiSP . 

Page 4-16 : The DSEIS continues to rely on documents by I Giorqi and Kindley despite comments on the 0/A EIS indicatinq that these papers are flawed and should not be relied upon . The Fish Passaqe Center provided extensive comments showinq that these papers are erroneous . Thus, the DSEIS fails to incorporate and consider the comments received on last year ' s  EIS . 

Page 1-16 : We object to the statement in the paraqraph discussinq fish transportation that "many of the fish that are transported are - in poor condition and are unlikely to survive whether transported or passed in-river. "  This diverts attention from the poor conditions in the mainstem reservoirs and the mortal ities induced from mechanical bypass , turbines , and spill which are wel l  documented as major sources of mortality. In addition, the fish that are supposedly "unlikely to survive" have an uncanny ability to survive under hiqh runoff conditions like occurred in 1982 and 1981 and return as adults . (Petrosky 1991) . Finally the statement demonstrates a self-defeatinq and ahistorical aqency thouqht process . The challenqe is to chanqe miqration conditions so that the fish are likely to survive. 
Page 4 -70 : The discussion on nonfirm enerqy should include a review of the 1991-1992 operational strateqy to store additional water in the Columbia River reservoirs for additional flows in the sprinq of 1992 . Was the projected impact on BPA revenues realized? What sources of replacement enerqy were available in the winter months to allow water storaqe? What did BPA pay for . this power? What was the price rece ived for the additional enerqy qenerated in the sprinq durinq the auqmentation period? Please answer these questions in the final SEIS . 

1-1 7 . 12 The discussion of the Northwest Power Act should 87-39 I mention that the Act directed the Northwest Power Planninq Counci� • s  plan to restore the anadromous fish runs in the Columbia River Basin and cal led on the Council to incorporate 
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S7-39

1 

flows of necessary quality and quantity at and between the 

cont.) federal hydroelectric proj ects . It did not provide tor barging 
fish has a means to improve survival .  

S7-40 I 
S7-41 

)7-42 

>7-43 

! l
7

44 1 
l7-4S l 
:7-46 

Page 11- 1 :  The final SEIS should incorporate the documents 
cited in the References section of these comments . 

APPENPIX A 

A-4 The discussion on redd count declines should be updated 
to include the 1991 and 1992 counts. 

A-8 The information on lower river coho and summer 
steelhead conveys a misleading portrayal of snake River run 
status for these two species . snake River coho are , in' fact , 
extinct . The last coho was observed at Lower Granite Dam in 
( 1986) . Table A-1 indicates appropriately a o average escapement 
for the 1986 - 1991 period. 

Snake River wild summer steelhead are depressed below 
interim management goa ls of the Columbia River Fish Management 
Plan (Plan) . counts of wild steelhead at Lower Granite Dam have 
been below the interim management goal of the Plan since 1985 .  
The interim goal at Lower Granite i s  tor 2 0 , 000 wild A-run 
steelhead and 10 , 000 wild B-run steelhead. Counts of wild 
steelhead have declined from' 88 percent of the goal for the 
1985-1988 period to 2 6  and 37 percent in 1990-91 and 1991-9 2 ,  
respectively.  The status review for the Plan in 1991 concluded 
that the status of wild/natural upriver steelhead is a 
significant concern. Also, the text is in error in attributing 
escapement objectives to the Columbia Basin Fish and Wildlife 
Authority . That body does not operate in a management forum 
requiring a fishery management plan . 

A- l l  The discussion on sport harvest should note Idaho sport 
harvest on naturally spawning chinook . has not occurred since 
1978 . The discussion should also note that wild steelhead in 
Idaho are protected by catch and release and barbless hook 
regulation . 

A-14 The table should note the available habitat in the 
Clearwater drainage is an expansion of habitat from the removal 
of dams in 1964 and 1973 . These are fairly recent events. The 
increase production from the Clearwater and harvest rate 
reductions had the effect of masking the tremendous increase in 
migration mortality resulting from the mainstem dams . 

A-15 The list of key negative factors attributed to loss of 
j uvenile fish should also include increasing stress levels. Fish 
physiologists and biologists are clear that stress reduces the 
ability of fish to adapt to seawater, their resistance to disease 
and their swimming stamina (Barton 1987) . High levels of stress 
result in direct mortality (Love 1970) . Stress is induced by 
unnatura l migration conditions and accumulates as smolts move 
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S7-46 ' through the system (Matthews et al . 1986)  • Death of tish may be 
(cont.) delayed and remain unapparent tor a time after stress is induced 

(Bouck and Ball 1966) . 

S7-47 

S7-48 

S7-49 

S1-50 

• 

The statement citing " Escapement of only 1 1  fish to Redfish 
lake was reported in 1961 ( Hal l-Griswold 1990) 11 is misleading to 
the reader by ignoring the following years when escapement 
through the rest of the 1960s was several hundred . The year
class that returned in 1961 apparently spawned a succeeding 
generation that returned several hundred adults . Thus , the 
population was more abundant in the 1960s than the 1 9 6 1  count 
taken alone would indicate . 

Page A-16,  Para . 3 .  The SEIS cites the CBFWA for attributing 
11poor condition and improper timing of arrival at the estuary, 
which is dependent on the level of smolti fication . 11 In fact the 
CBFWA ' 199lb citation states "Since smolt migration is mostly 
passive their migration rate is controlled primarily by river 
water velocity . "  "Flow not only determines the time required by 
smolts to reach the ocean , but it ensures that smolts are at the 
appropriate location and time in an acceptable condition . "  These 
quotes are contrary to the SEIS citation . 

A-16 The· statement "The effects of reduced water travel 
time of fish survival during higher flows is less clear (Giorgi,  
199 1 ;  Kindley, 1991) , 1 1  ignores all the other mainstem studies 
that conclude a signif icant relationship at higher velocities, 
and also overlooks the tact that both Giorg i ,  ( 19 9 1 )  and Kindley , 
( 1991)  failed to address other intervening factors like gas 
supersaturation . Please refer to our comments regarding the 
draft DEIS at 4-7 , 

Proiect Improvements . The j uvenile bypass and transport facil ity 
discussion is flawed and should be rewritten . The discussion 
"suggests" that additional mortality of transported smolts occurs 
after they are released from the barge , but then attempts to 
disregard this because no true measurement of post-transport 
morta lity has been possible . Transport benefit experiments and 
results are discounted . The reason given is that transported 
fish would have died prior to returning as adults independent of 
whether they successfully passed all dams or were transported . 
This apparently implies that non-transported fish are somehow 
different from transported fish . They would not have died when 
exposed to the same causes of mortality to transported fish . 
Either the non-transported fish are better suited for survival 
and avoid collection or they are better suited tor survival and 
avoid the mortality factors that effect transported fish after 
their collection and transport , Neither condition makes sense . 
While the transport fish survival discount of 4 5  to so percent is 
applied to compensate for transport mortality, this discount is 
not high enough to account tor the reported TBR ' s  of 1 . 6  to 2 . 0 . 

If transport is effective at reducing adverse e ffects of the 
projects on anadromous fish , transporting over 85 percent of all 
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snake River salmon in median flow years should at least prevent 
declining populations . This is, of course , not the case . An 
explanation is available from the recently reported rates of 
smolt-to-adult survival for transported and nontransportad spring 
chinook and staalhead in NMFS research 1986 and 1989 . Mathews 
( 1992) reported approximate transport benefit ratios of 2 to 1 
for both spring chinook and steelhead each year. However , smolt
to-adult survival rates for the two species were much different. 
Spring chinook survival was o. 06 and 0 . 16 percent for 1986 and 
1989 respectively.  Stealhead survival rates were much higher, 
0 . 54 and 1 . 1 0 ,  respectively. Transport provides the same benefit 
to each species , but the transport benefit did not compensate for 
low spring chinook survival .  To be effective for spring chinook , 
transport benefit would have had to have been increased 4 to 16 
times.  This improvement is virtually unattainable considering 
the extensive effort already extended by all  involved to make 
collection and transportation the best possible . 

QYerill Habitat Degradation . Prior to 197 8 ,  Snake River spring 
chinook provided fishable supplies of salmon to Idaho and other 
fisheries.  Habitat degradation in spawning, rearing and over
wintering streams has gotten no worse in that time and in general 
habitat conditions have improved . The SEIS cites reduced 
production potential because of habitat reduction in Idaho salmon 
streams of about 20 percent ( IDFG subbasin Planning Reports , Rich 
et al . 1992) . However, Rich et al . also concluded that 9.0 
percent of the current chinook carrying capacity is unoccupied . 
It should be noted that since Idaho salmon streams are so far 
below carrying capacity regardless of the quality of habitat in 
each, smolt capacity is not limiting production of adult 
runsizes . Smolt production is limited to 10 percent of its 
potential because too few adults return to utilize the production 
habitat ava i lable . Marsh Creek is an example of good habitat in 
Idaho (Table A-3 ) . Despite good habitat conditions for spawning, 
rearing and over wintering, Marsh Creek spring chinook are in 
decline along with other wild populations in evan batter and 
worse habitat . 

Improvement of spawning and rearing habitat will not benefit 
threatened populations in pristine habitat.  Any benefit of 
habitat improvement of that nature will not help the entire 
listed ESU but only sma ll components in degraded habitat . 

A-19 The discussion on fish transportation contains the same 
errors and problems we commented on at 2-14 , 2-15,  and 4-16 . We 
must again object to the statement "many of the fish transported 
from the upstream area would not have been viable fish whether 
they had been transported or had traveled downstream to the ocean 
without transport . "  

A-2 3  The first paragraph under "Overal l  Habitat Degradation" 
fairly discusses the problems in assessing impacts to snake River 
salmon in tributaries with varying degrees of degradation . Redd 
counts indicate no signif icant difference in decline rates 
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S7-S3 
(cont.) 

S1-S4 

S1-SS 

S1-S6 

between stream with degradation and streams that are not 
degraded . ' 

Mention of food limitations during downstream migration as a 
result of habitat degradation is highly speculative and not 
supported as a contributor to smolt mortality in any scientific 
study . The fact that higher survival rates are experienced in 
higher flow years appears to suggest that factors other than food 
limitations are the problem. (Petrosky 199 1 ,  Idaho 1992 citing 
Raymond 1988 SARa) . 

I A-25 Figure A-5 is of little value because it reflects 
grazing intensity in Idaho, not in the areas of Idaho inhabited 
by anadromous . fish . Any assessments of the effects of grazing 
should be specific to watersheds inhabited by sa lmon and 
steelhead . 

A-27 Despite the decades of irrigation and unscreened 
diversions described in this section , adult runsizes in Idaho and 
Northeast Oregon supported fishable populations unti 1 recent ly . 
It was only after completion of the federal hydroelectric system 
in 1975 that viable runs were el iminated . This occurred despite 
reductions of mortality by screening irrigation diversions since 
the 1950 1 8  and reductions in harvest . Hydroelectric system 
mortality negated the benefits of Idaho ' s  2 3 6  screened 
diversions . 

In addition, populations of salmon in the Middle Fork Salmon 
River, South Fork Salmon River and mainstem Sa lmon River 
tributaries, without signif icant irrigation diversions , have also 
been reduced to threatened status . Without improved survival of 
migrating smolts through the hydroelectric system , .  benefits of 
irrigation and other habitat projects wi l l  not be realized . 
Irrigation improvement will not recover populations not impacted 
by irrigation . Many of these are unique genetic components of 
the listed spring and summer chinook ESU. 

A-28 The discussion of irrigation in the snake River Basin 
provides three misleading impressions . First , the analysis 
should characterize impacts on the lower Snake River in terms of 
water particle travel time, not flow. An analysis by the Idaho 
Department of Fish and Game indicates that flows of roughly 
670 , 000 cfs through the current hydrosystem would be necessary to 
equal the ve locity of the pre-impoundment Snake River at 8 5 , 000 
cfs . The point is that upstream depletion has had a minimal 
impact on river velocity relative to the effect of the mainstem 
impoundments . Second , focusing on the volume of irrigation 
diversions ignores the fact that more than ha lf of the water 
diverted in Idaho returns to the hydrologic system as return 
flow.  Third, there is very little irrigated agriculture in the 
anadromous zone of Centra l Idaho, which is characterized by steep 
mountainous terrain and narrow va l leys . Most irrigated 
agriculture occurs in the Snake River plain, well away from 
anadromous fish spawning and rearing habitat. 
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S1-S1 I The histogram illustrating acres in farmland is not clear as 
to whether this includes dryland farms, farms irrigated from 
groundwater wells as wel l  as farms irrigated with natural flow 
and storage water rights . More accurate information is available 
than presented here by the NPPC . 

S7-58 1 A-29 The discussion on water diverted and consumed in the 
Snake River Basin fails to point out that a l l  the ma jor 
irrigation storage dams in the upper Snake River Basin were 
constructed prior to the advent of the dams in the lower Snake 
River. Before the lower Snake River dams were built,  flow 
depletion had an infinitesimal effect on velocities in the lower 
Snake River . 

S1-59 

S1-60 

S7-61 

A-32 The discussion on the one known diversion in the upper 
Salmon River known to block upstream migration should be 
identif ied . The statement is basad on Anderson et al . ( 1987) 
which may be dated, especially if the statement is referring to 
the diversion at Busterback Ranch . This diversion problem was 
resolved in early 199 2 .  

A-3 3 Parr production i n  monitoring stations o f  the South 
Fork Salmon River is at only 22 percent of the existing habitat 
for that stream . Even though habitat has been degraded in that 
system, more smelts could be produced there then is currently 
occurring . Low adult escapement to the spawning areas of the 
South Fork preclude full juvenile seeding of existing habitat . 
Migration habitat and resultant poor smolt to adult survival is 
limiting adult runsize . 

The SEIS citation and information for Thurow ( 1987) is 
wrong . This work and the production potential numbers listed are 
for summer steelhead not summer chinook . 

A-34 Again, the figure showing logging production in the 
Snake River Basin is not specific to anadromous f ish habitat . 
Any discussion of the effects of logging must refer to areas that 
are actual ly used for salmon spawning and rearing . In fact, 
there is relatively little logging occurring in the arid Salmon 
River drainage , the primary spawning and rearing area for listed 
spring and summer chinook. There is virtually no logging in 
areas adjacent to Snake River fall chinook habitat . . 

S7-62 I A-35 Parr production in Bear Valley Creek is at 3 , 4  percent 
of its current habitat production potentia l .  Even though 
degraded by historic mining, it is far short of its existing 
carrying capacity for smelts . Once again . adult escapement is 
inadequate to seed the habitat available. 

S7-63 I A-3 6  The reference to Blackbird Mine should note the state 
of Idaho has been in litigation with the owners of the Mine to 
force clean-up and restore the spawning and rearing capability of 
the streams . This litigation was initiated in 1983 • 
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S1-65 

S7-66 

S7-67 

A-3 7  The discussion of barging hatchery and wild smelts 
together as a factor in disease transmission leaves out the fact 
that in-river migration may reduce disease tra.nsmission . Flow 
conditions in the early to mid 1980s led to years with less 
transported f ish since more fish were spilled and bypassed than 
in low f low years when collection and transportation is 
maximized . Coincidentally, the years of high flows , spill  and 
bypass were followed by higher return rates for both hatchery and 
wild fish (Petrosky , 199 1 �  Raymond 1988 ) . The years of low flow 
and barging were followed by near collapse of both hatchery and 
wild fish populations . 

A-4 1 The speculation on the various causes of mortality 
attributed upstream of lower Granite Dam should be accompanied by 
any scientific research to yield whether there are any 
statistically significant relationships . Secondly, many of the 
posited causes of mortality are natural factors and as such fal l  
outside the control o f  man. Without the ability t o  significantly 
influence predation in natural rivers , food sources in natural 
rivers , water temperature , turbidity , photoperiod , and 
smoltification, the management options available appear to be 
limited to influencing the water velocity conditions in the 
reservoirs of the mainstem dams . 

A-4 3 ,  General observations on new actions to improve 
endangered runs : The candid admission by the DSEIS that proposed 
operations for 1992 only increase total downstream survival by 
1-3 percent is startling . It is apparent that those proposed 
actions are insufficient to improve survival of l isted fish and 
halt the decline threatening them. The DSEIS logic that other 
changes can achieve similar increase in smolt survival is not a 
solution since excessive mortality wil l  still exist and the runs 
wil l  remain in decline or at low' level in j eopardy o� extinction . 
Major change is needed in mainstem operations if benefits of 
other actions will result in more adults back . continued 
excessively high mortality of increased smolt production during 
and because of stressful and unnatural migration conditions will 
not result in recovered runs. 

A-44 Idaho views supplementation as an experimental 
approach to assisting recovery of threatened species . It offers 
potential benefit to limited numbers of threatened populations 
not the entire ESU. Benefits can only occur if the smolt 
survival bottleneck in the mainstem migration corridor is 
removed . Satellite col lection and acclimation faci lities are 
just another form of hatchery production and release . 
Supplementation research is underway in the Snake and Columbia 
Basins which should provide answers for proper supplementation 
once improved migration survival is assured and provided to the 
supplementation product. 

S7-68 1 BKD management is an important aspect of hatchery 
operations. However, expecting to el iminate this disease is not 
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S7-69 

real istic . This pathoqen is a backqround disease in the 
environment . Like most diseases the symptoms appear after stress 
inducement . Continued operation of the mainstem hydroelectric 
system in a stressful manner to miqratinq fish , particularly to 
sprinq and summer chinook , will continue to induce the symptoms 
of BKD. Hatchery manaqers can reduce the level of the bacteria 
respons ible,  but a stressful miqration event will still induce 
outbreak of the pathoqen and disease symptoms . The miqration 
corridor must be manaqed differently if BKD manaqement efforts at 
the hatcheries will produce benefits . 

A-4 9  The SEIS overstates the effectiveness of 
transportation . A major part of the controversy is whether 
transportation has increased the survival of transported fish 
over those not transported . Empirical evidence proves that 
collection and transportation has not halted the decline of the 
threatened species or kept Snake River coho from qoinq extinct . 

The section on fish transport states in part that barqinq 
"has been proven to increase survival of fish over those not 
transported under the current operations . "  This statement masks 
several facts : 1) the years of study 1986 and 198 9 ,  were years 
of averaqe or below averaqe runoff respectively.  Therefore, the 
comparison to in-river miqrants, which experience poor survival 
at low flows , is l ikely to be more favorable to transportation . 
In addition , in 1986 the peak of the chinook miqration occurred 
prior to the hiqh flows and most of the chinook were barqed ; 2 )  
barqinq fish over the past seventeen years has failed t o  stem the 
decline of the Snake River chinook and sockeye runs , as evidenced 
by record collection of j uveniles leadinq to adult returns 
inadequate to perpetuate the species in the lonq term. 
Therefore , the statement in the draft SEIS should be rewritten to 
state that lack of acceptability of the proqram is based on its 
failure ; J )  transportation studies suqqest increased strayinq 
and loss of hominq capabil ity relat ive to in-river miqrants . See 
Appendix J .  

The "most recent information indicates that siqnificant 
benefits occur for sprinq chinook stocks in the Snake River" 
cites Matthews et al . ,  ( 1992 ) which found that transported 
chinook survive at twice the rate as non-transported chinook in a 
miqration year that was a drouqht year with below run-off 
conditions , and that non-transported fish had to miqrate throuqh 
full reservoirs in the mainstem. The 11siqnificant benefits" 
should be put into perspective. In 1989 , the latest year of 
transport /control studies, collection and barqinq of smelts was 
maximized due to low flows . Adult returns from the 1989 
miqration indicate a spawner/recruitment ratio of rouqhly . 5 : 1 , 
meaninq that this year class in question was reduced by half from 
its parent qeneration. At this rate towards extinction , one may 
question j ust what these 11siqnificant benef its" are . 

S7-70 I A-50 The COE SEIS should be up front with their burden that 
the major and most siqnif icant factor influencinq the continued 
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S7-71 

S7-72 

S7-73 

decline and recovery of Snake River salmon stocks is the mainstem 
hydroelectric system ( SEIS sections J . o , J . s .  Chanqes in how the 
system is operated and confiqured is where the major benefits to 
the stocks can be developed . 

The last paraqraph of the section should be rewritten. 
Recent reductions in wild stocks of sprinq, sUIUler and fall 
chinook and sockeye salmon are indeed a danqerous siqn of 
problems . Available information indicates that this trend could 
continua if actions are not taken soon . To have the qreatest 
chance of preservinq and recoverinq these stocks ,  chanqes to 
hydroelectric system operations must be made as a prerequisite 
for success of other actions . Broad based actions are essential 
if these stocks are to recover and provide the qreatest benefits 
possible to the nation, reqion and nation. These actions must 
include hydroelectric system modification, habitat chanqes ,  
hatchery modifications and harvest chanqes . If siqnificant 
actions are taken that improve miqration conditions and survival 
of smolts to adulthood , available information suqqests that those 
species will be preserved and rebuilt . 

APPENPIX B 
B-1 We will c:lmment on the drawdown test in a separate 

document in respons� to the report recently issues by the Corps 
of Enqineers . We a�e, however , concerned about apparent bias on 
the part of the Cor;>s in their portrayal of the March ·drawdown . 
We have also uncc·1ered differences between the actual test 
findinqs . and impl-cat ions and public statements and press 
releases from the Cc rps of Enqineers . 

APPENPIX E 

E-J Documentation of the CRiSP model on spill efficiency 
indicates a rather conservative parameter considerinq the 
research results . Other studies not cited corroborate a better 
than one to one proportion of water to f ish spilled .  Yet this 
model assumption seems to downplay spill efficiency in favor of 
runninq mora water throuqh the power houses and exposinq a hiqher 
proportion of the run to turbine and bypass mortality . 

APPENPIX F -- PAH ANP SPM 

Transportation Survival : The NPPC analysis used two 
transport models . Model 1 assumes that survival of fish after 
release is constant, Model 2 assumes that transport survival 
(post-release) decreases at lower flows . 

The statement in Section 4 ( Environmental Effects of 
Alternatives,  p .  4-25)  that " ( f) urther analysis by NPPC has 
determined that transportation Model 1 reflects a more real istic 
representation of transportation survival "  is not supportable . 
The two a lternative values of TBR calculated by PAM for 1989 
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(Appendix F, p .  16) both tal l well within the confidence 
intervals of the estimate . As noted above , both the 1986 and 
1989 transport studies are under review by CBFWA at the request 
of NMFS . 

· 

Transport survival assumptions should be tested in the 
context of estimated smolt survival and empirical adult 
recruitment data . As noted above, the T . E . C . H .  Workqroup 
sensitivity analysis about transport assumptions indicated that 
adult recruitment trends were most accurately reproduced by the 
less optimistic assumptions about transport and by the estimated 
inr1ver surviva l .  In particular , the NPPC Modal 1 assumption 
used in the FLUSH model produced smolt survival estimates that 
deviated widely from the recent adult recruitment . 

Prespawning suryiyal: some clarification is needed on the 
citation for the Petrosky ( 1992) prespawninq survival "estimate" 
of 90t . The actual rate is unknown and difficult to quantify, as 
stated in a March 3 1 ,  1992 memo to Anderson and Mcconnaha . The 
memo further stated that there was not much evidence to support 
the Chapman et al . ( 1991)  estimate of 4 0-50t prespawninq loss as 
typical for Snake River wild sprinq and sUIDIDer chinook. one 
reason is that an averaqe 51t of the Lower Granite run can be 
accounted for in rack returns and harvest of Rapid River fish .  
I f  prespawninq mortality was 50t , there would be no other 
spawners 11at larqe" in areas not indexed . Second , tributary redd 
counts account for most of the females counted cross inq weirs, in 
the few streams where appropriate comparisons can be made . 
Further,  field observations and the proportions of unspawned 
carcasses do not support an assumption of hiqh mortality in the 
spawninq tributaries . 

The NPPC assumption of sot prespawninq survival seems reasonable , 
and is identical to the TAC assumption for hatchery f ish used to 
qenerate estimates of the wild run size at Lower Granite . The 
run reconstructions in the T . E . c. H. analysis used a 90t 
prespawninq survival assumption . 
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IDAHO DEPARTMENT OF PARKS AND RECREATION 

(YVONNE S. FERRELL, DIRECTOR) 

December 4 ,  1992 

Lt. Col . Robert Volz 
Department of the Army 
Walla Walla District 
Corps of Engineers 
Building 602 
City-county Airport 
Walla Walla,  WA 99362-6619 

Lt . Col .  Vol z :  

The recent supplemental Environmental Impact 
statement on Interim Columbia and Snake Rivers 
Flow Improvement Measures for Salmon includes only 
a very cursory review of impacts upon recreation. 
We believe that more work needs to be done in 
order to portray the full impact the proposed 
measures could have on economic and social values 
der ived from recreational opportunities . 

The Statement estimates that visitation will drop 
onl: an additional 3 t  under option 4 , (Page 4-80) . 
This estimate does not measure up against the 
impact we witnessed at Dworshak State Park last 
su��er .  During the month ot August , when 
reservoir levels were lowest , visitation was down 
more than 50t from the previous year.  If these 
minimum levels occur earlier in the recreation 
season , during the peak month of July as called 
for under option 4 ,  then it is l ikely that the 
overal l decline for the season will �e greater 
than j ust 3 t .  
We are concerned that there i s  no discussion in 
this report about the relationship between the 
proposed actions and enabling legislation for 
those federal proj ects which l ist recreation as a 
proj ect purpose . Major drawdowns , as described in 
this DEIS , raise the legitimate question as to 
whether the responsibil ity to provide recreation 
is being met. This is a critical issue at this 
point, and it needs to be discussed . 

• 

SS-3 

Robert Volz 
December 4 ,  1992 
Page 2 

The statements on pages 4-90/92 describe the 
potential displaced value of recreation under 
option 4 to be about $5000 based on a general 
recreation value of $2 to $6 per day .  This needs 
more explanation . our revenue at Dworshak state 
Park decl ined by $20 , 000 during 1992 , primarily 
due to low water levels . Recreational user tees 
represent only a traction ot the total economic 
benefit of recreation, and the daily impact on the 
local economy during the peak months would easily 
surpass the $5000 that the statement describes as 
a seasonal impact . 

We would appreciate a response to these questions . 

d'� 
t : ;wpjlcvol z . bd2 

• 
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WASHINGTON STAIB DEPARTMENT OF TRANSPORTATION 
(DONALD S. SBNN, DISTRICT ADMINISTRATOR) 

....... 
w Washington State 

Department of Transportation 
Duane B•rent•on 

S�c!e!ary 01 Transpona!.o:� 

District :z 
C !!.ct.:- ·�t :.s:r·c: ·•· :·:-:,'l::;::a::� 
? J  oJd3 
'fV�r.ltcr.ee. ','/A ��CG7 ·CC:J.i 
t5C91 C03·10.: 1 
Fax (51)9) Q63·96i � 

December 7, 1 9 92 
Depa r tmen t  of the Army 
Wa l l a  Wa l l a  Di s t r i c t  
Bui lding 6 0 2 ,  C i t y  County Airport 
l�a l l a  Wa l l a ,  WA 99362-2965 
ATTENT ION MR . PETER ?00�-�, S � I S  MANAG�R 

RE : I n t e r i m  Columbia and Snake River Flow lmDroveme n t  
Measures for Salmon Dra f t  Suppl emen t a l  Envi ronmen t a l  Impact 
S t a tement 

Dear Mr . Pool�a�, 

S9-1 1 Than!: you for the oppo r t u n i t y  to revieH the Dra f t  S � I S . Our 
Agency has determined that the draw down act ion descr ibed on 
pages B-20,  B-2 1 ,  and C - 4  in the Dra f t  S E I S  could be 
de t r i me n t a l  to the S t a t e  Routes that c l o s e l y  par a l l e l  poo l s  
adj acent to t h e  Columb ia River in D i s t r i c t  2 .  S t a t e  Rou tes 
2,  28, 97, 97A, 1 50 ,  2 4 3 ,  and 9 7 1  i n  Adams , Che l an ,  Dou g l a s ,  
Ferry, Gra n t ,  a n d  Okanogan Coun t ies wi l l  b e  a f fec ted . 

The draw downs could induce erosion of the l ower port ions o f  
e x i s t i ng f i l l s  and a l lo1� banks t o  s l ump . When low wa t e r  
l e v e l s  a re corrbined w i t� h i g h  1�ind a c t i ons , the erosion 
po ten t i a l  wi l l  be drama t :. ca l l y  increased . l-Ie a r e  a l ready 
expe r i encing s i mi l a r  probl ems a long Lake Che l a n wi th S t a t e  
Rou tes S R - 9 7  .0\l :: e rna t e ,  SR- 1 50 and SR- 9 7 1  d u e  t o  current 
·.{a t e r  l e ve l s  . .l\ comp l e t e  evalua tion o f  e x i s t ing bani: and or 
fi l l  s t abi l ! t :t  1�i l l  need to be per formed t o  d e t ermine i f  
preven t a t i ve ac:: ion such a s  a rmoring i s  requ i red . 

? l e a s e  fee l free 
6 o 2 - 0 5 0 4  i f  you 
i n forma t ion . 

DSS : DAH 
fs 
! � ! • : !: : ·�:n :J :  :- -:- 1  u:-.Jo: . .::: :  

t .:>  contact our o f f ice phone number ( 50 9 )  
have a:1y que s t ions o r  need add i t i onal 

S i ncere l y ,  

Dona ld S .  Senn 
Dig:;:;4::_ 
BY : DAV I D  B .  HOUS � ,  P . E .  
Proj ec: Deve l opment Engineer 

• 



STAIB OF WYOMING. OFFICE OF THE GOVERNQR 

(MIKE SULLIVAN, GOVERNOR) 

MIKE SULLIVAN 
GOVERNOR 

11··no� t� 1U . ::� 
· .;... . ,.. , 

� .. ... - :::- •, 3_1 �/ 
STATE OF WYOMING 

OFFICE OF THE GOVERNOR 
CHEYENNE 82002 

December 7 ,  1992 

Lieutenant Colonel Robert D. Volz 
District Engineer 
u . s .  Army Corps of Engineers 
Walla Walla District 
Walla Walla , WA 99362-9265 

Dear Lieutenant Colonel Volz:  

Agencies of the State of Wyoming have reviewed the Draft 
Interim Columbia and Snake Rivers Flow Improvement Measures for 
Salmon, supplemental EIS . Enclosed for your review and use are 
comments resulting from that review. 

Please keep my office informed about this effort, 
particularly with respect to any affects that may occur in Wyoming 
resulting from flow modi fications on the subject rivers . The State 
of wyoming appreciates this opportunity to provide input . 

With best regards , I am 

Very truly yours , 

� 
MS/rms 

Enclosures 

• 

THE STATE OF WYOMING 

f!JuJ/e'e fi7e!'l'e'ee Cflomme'44e'on 
700 W. 21ST STREET 13071 777·7427 

FAX 13071 777·5700 
CHEYENNE. WYOMING 82002 

MIKE SULLIVAN 
GOVERNOR 

Ill TUCK!II 
CHAIRMAN 

JOHN 11. "DICK' IMYTII 
DEPUTY CHAIRMAN 

BTIYI IILINBICIIEII 

ALEX J. ELIOPULOS 

COMMISSION!R MEMORANDUM 

CHIEF COUNSEL AND 
COMMISSION SECRETARY 

ITEPHIN G. OXLEY 
ADMINISTRATOR 

TO: ROD MILLER 

FROM: 

DATE: 

RE: 

FEDERAL LANDS COORD INA TOR 
STATE PLANNING COORDINATOR'S OFFICE 

JON F. JACQUOT � 4� 
CHIEF ENGINEER t. T · t;:� 
PUBLIC SERVICE COMMISSION 

. 
DECEMBER 4, 1992 
INTERIM COLUMBIA AND SNAkE RIVERS A.OW IMPROVEMENT 
MEASURES AJR SALMON - DRAFT SUPPLEMENTAL 
ENVIRONMENT�L IMP ACT STATEMENT 

Sl0-1 1 The Commission Is concerned that the proposed measures and the related 
Environmental Impact Statement have far reaching negative Implications for utility rate 
payers. The process can cause utilities to Incur greater costs than would otherwise be 
prudent or necessary. The Commission requests that the Corps of Engineers, 
Bonneville Power Administration, National Marine Fisheries Service, and Bureau of 
Reclamation take steps to Insure that their actions do not adversely affect the 
availabiUty of power or adversely Impact the utility rate payers of Wyoming and the 
Padflc Northwest. 

Sl0-2 I It appears to the Commission that the entire cost of rectifying the salmon 
problem has been unfairly placed on the electrical utility customers of the region who 
are partial benefidarles of generation of hydroelectric power. Those who benefit from 
the enhancement of the salmon fisheries and the irrigation control have not been asked 
to share In the cost. This Is unfairly discriminatory against utility ratepayers of 
Wyoming and the Pacific Northwest. It also damages the regional economy through 
lower power availability and higher power cost. 

If you should have any questions regarding this matter, please let me know . 

• /ab • 
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STATE OF WYOMING. OFFICE OF THE GOVERNOR 

(MIKE SULLIVAN, GOVERNOR) 

llOD HilLER 

WYOMING 
GM\E AND FISH DEPARTMENT :�0:.;-=----.��. :· .. -·-·· ...: 

'�� 
October 28, 1992 

EIS 6478 

cc� t � 'f..-1•\1. 

u.s. Ar111f aorps of Ergineers 
Walla Walla District 
Draft SUWiemental. Envirorunental 
Inpact Statement 
Interim ClOlunbia end Snake 
Rivers Flew IDprovement Measures 
for Salmen 
SIN: 91-120 
Teton end Lincoln counties 

STATE PlANNING CXlORDINATOR1S OFFICE 

HERSa«.m BJIIDING, 4'11f FLOOR FAST 
cm:YmNE, WY 82002 

Dear Mr. Hiller: 

'Jhe staff of the wyanl.ng Game ard Fish Department has reviewed the draft 
supplemental environmental impact statement for Interm 001\DIIbia and Snake 
Rivers Flew Illq:lrovement Measures for Salmon. o.u- review of this document 
irdicates that none of the five alternatives woo.ld affect any waters within 
the state of Wyoming . We subsequently perceive no potential negative 
.inpacts to fisheries an::l have no objections to the document. 

'!hank you for the opportunity to cxmnent. 

JW:�:as 
oc: Fish Division 

USFWS 

""....,M: uoo '""- '-""•••· n.,-. "" •J-....1 
'"'' •S•n 1:: .... , 

MIKE SULLIVAN 
GOVERNOR 

og·c .� � m?  
GORDON W. FASSETT 

Sf AlE t:fi!GINUR 

Sl0-4 

flllale lfnpenee-a � fP//ece 
. HEASCHLEA BUILDING. 4·E 

13071 777·7354 

December 3 ,  1992 

Hr . Rod Mil ler 

CHEYENNE, WYOMING 82002·0370 
FAX 13071 777·5451 

State Planning Coordinator ' s  Office 
Herschler Building, 4 E  
Cheyenne , WY 82002 

Dear Rod : 

Re : Interim Columbia and Snake 
Rivers Flow Improvement for 
Salmon SPC ID#9 1-120 

The above ref.,renced draft supplemental EIS analyzes the 
impacts of operatio•1al changes made on the lower Snake River and 
Columbia River syst. )JII for increasing flows during critical times 
for salmon migratic ·1 .  While there is no direct impact on Wyoming 
from these flow cha : :ges ,  this issue needs to be carefully followed 
by the State due to ·lossible operational impacts in the upper Snake 
River system. 

I am enclosin•.: a copy of a letter written November 1 2 ,  1991 
describing the pot mtial impacts to Wyoming due to Snake River 
operational changet . Host of the concerns raised in that letter 
are sti l l  valid .  W foming can participate in the Snake River Water 
Bank by virtue of its contract for Palisades Reservoir storage 
space . The Bureat: of Reclamation and the Committee of Nine in 
Idaho are under a yreat deal of pressure to make as much water as 
possible available from the Water Bank for supplementing salmon 
flows . 

Wyoming should continue to stay abreast of the proposed 
operat ional changes in the Columbia River system . If you have any 
questions concerning Wyoming ' s  contract for snake River storage, or 
any other questions , don ' t  hesitate to contact me . 

Enc l .  
c c :  Jeff Fassett 

Joe White 

Sincerel y ,  

&_e., 
sue �ry 
Inte�tate Streams Engineer 



STAIB OF WYOMINQ. OFFICE OF THE GOYBRNQR 
(MIKE SULLIVAN, GOVERNOR) 

THE SI-'IE 
MIKE SULLIVAN 

GO�EA�OA 
GOIIOON W. FASSE IT 

STAll f:NGI�Uill 

f/Jiale 8n1inee-t- � @//ice 
HEASCHLEA BUILDING. •·£ 

13071 777· 735• 

November 1 2 ,  199 1 

Mr . Rod Mille r  

CHEYENNE. WYOMING 82002·0370 
fAX 13071 777·5451 

State Planninq Coordinator ' s  Office 
Herschl er Bui ldinq ,  4E 
Cheyenne , WY 82002 

Dear Rod : 

RE: Columbia River Flows EIS 
SPC ID# 9 1-120 

I have reviewed the draft Environmental Impact Statement ( EIS) 
reqardinq Columbia River Salmon Flow Measures . Whi le the upper 
snake River system, includinq the headwaters in Wyominq, doesn ' t  
make a siqnif icant contribution to the overa l l  f lows of the 
Columbia ,  the manaqement of the upper Snake storaqe facilities is 
mentioned in the EIS .  As Wyominq has now become a space holder in 
Palisades Reservoir, we could potentia lly be impacted should the 
upper Snake Rivers storaqe systems be manaqed d i f ferently to 
accommodate increased downstream flows for sa lmon miqration. 

The EIS considers several alternatives . The increased 
contribut ions beinq cons idered from the upper Snake River vary from 
1 0 0 , 000 acre feet to 3 0 0 , 000 acre feet above Brownlee Reservoir, 
which is located in Idaho above Hell ' s  Canyon on the Idaho-oreqon 
state l ine . An option beinq considered includes the purchase of 
excess water from the irriqation districts who store water in the 
upper snake River facilities. Wyominq ' s  contract for storaqe in 
Pal isades Reservoir does a llow for Wyominq to market its excess 
water throuqh the Idaho Water Bank. This same Water Bank could be 
approached for makinq water sales for use in supplyinq increased 
salmon flows. On paqe 5-5 of the EIS , they state that due to the 
complexit ies of the water riqhts and other water issues involved 
with completinq a purchase from the water banks,  no purchases would 
be pursued for the 1992 season . However, this issue will likely 
not be easily solved and the use of water bank purchases may 
materia l ize in the future beyond 1992 . 

• • 

Columbia River Flows EIS 
l�ovember 1 2 ,  199 1 
Paqe 2 

This draft EIS is only reviewinq potential chanqes for the 
1992 operatinq year. Wyominq needs to rema in involved as future 
planninq documents are completed for more permanent solutions to 
the problems surroundinq the dec lininq sa lmon popu lations . 
However, as no sa les from the Water Bank wil l be pursued next yea r ,  
I see n o  immediate impacts t o  Wyominq i n  this EIS . 

If you have any further questions reqardinq the issues covered 
by this EIS or other Columbia Basin issues , don ' t  hesitate to 
contact me . 

cc : Jeff Fassett 
Joe White 

• 
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WASHINGTON STATE DEPARTMENT OF ECOLOGY QNCWDING WPW AND WPF) 
(T.L. ELWELL) 

• 
STAlt 0# WA5HNGTOH 

DEPARTMENT OF ECOLOGY 
Md SICIP I'V-11 • �. __,., !JIISIHMII • (106) •S� 

Deca�ar 101 1992 

Diatriat�Bngineer baparta � of the Army 
Walla w 1a Diatriot, corps of Enginee�a 
ATTM I CiNPW-PL-ER 
Walla wa�la. waahift9ton 99362-9265 

of t:ha s�a�a of waahln9�on ve have coordinated the 
<View of your Supplaaen�al Bnvlronaantal Impact Statement 

colu.b1a and sna�e River r1ov Improvement Meaaurea tor 
salmon. �ttacbad ara cOIIIINnt lattere troa the state•• dapartaanta 

of P!sha !aa and Wildlife. As you know, waabin9ton state is 
vitallJ ntareatad in the columbia/Snake River aalmon!d taaua and 
partie p'taa in many different venues . Thank you for the 

opportun,ty to foraally c01111a1\t on t:hia particular aapact. 

I 
I 
I 

Bnclosur�a 
co• Waa�ington Department of Piaheriea 

.. "j' ..... .......... .. ....... . 

..... . 0 

� -

lJaT \.'Wrr.tt 
lhclor • 

Sl l-1 

S l l-2 1 

Sl l-3 1 
S l l-4 

STAll Of WI\5N'oiCJOI'I 
DEPARTMENT OF WILDUFE 

(J()() �"' w..,. NJrdt • � Wnflttot _,./Of, • (lt16/ ,s,.sroo 
n.c.ber 1.,, 1992 

TU � Dllpartllan\ or MJldUra biUI nwiiiWitd the October 1882 "Jateria 
Coluebia lllld llnUe Ri9'el' flow blp&o•-t tt.uuraa for S.llloa Draft 
8uW tal llwu-atal IIIPICt ltat.at; (Bill)" aDd lfOUld U.ka to 11a1re tba 
follatd o-t. oa t.IWI .._ •• 

> '118 balieft tba �Dt did DOt JI'IIHDt a broad 81111UBh raace Of 
,. for oonaidaratioll. 'l'ba "Ro Aotion Altel'll&tiva'" ia a l'tiVIIraloll to 
·atlcme aa tbiiJ -. � tba '"be•" period of JBM-1980. 'l'bit 
Dltamativea are Ml'llll' ftl'latlona oa 1882 operations wltb few, 1t 

difterenoaa. He anor-la�;a tba d1tficl&lty of iDIItituttlw III!Jor 
a eyatem 1111 cc.pla111: aa tile Federal ColUIDbia River JIQ!Ier .,.tall, but 
a _., at leut be -:lderecl •• .Jte.,..tlne ill tbe 1IIPA proc:e11a. 

1M alao r. coacar,.d over the iapUcatioa tbat tbla dac._t 1dll aarve t;o 
,.Ucla ao iona baJond 1983 "1mtil t'hll plaa of aotioa oa11 'lie IIIOdiUad 1111 a 
Nlllllt o l011jJ""tel'l8 el.ud:lea ourre11Uy unclanMY". 'J'hia �t ehc>uld bel 
limited 1883 oporal.tone oaly, 

rh by eeotiOD: 
2.0 11181l81m .. or "DIBTDO··IBV'IIIl'IDI' 

2.d.4 Acttvitlea Related to Fiab 
.IIIWIIUe l!n>aN Pro,cru: 6ltbov.Bb tbe ice llld traah aluicew�e 
bave Mrved 1111 ona Haaa or bvPIIII•inl fillh at Ice Harbor and the 
Dallea dama, ep111 ia alao au t.portaat ..... of Juvaaile aat.oald 
puease. · 

'fronaport: '!hero la no ...-nt 1111 t)w aoW.l \IDO of trUUiportaUoa at ""-r �tal U.. lt 11bould be aaplainad 
\bat tho retUI'M of adlllte 1a the uieti�W tl'aaal'OZ'ta\ioa 
lllqlert.llnt;a haw 'beeD •allllr'llll at Lt ttle Goou 'DIIIa lllld aolo at; the 
point of orilin of the JIIWIIIilaa (batallary or aatal atl'e•) . 
Abo, • tueettoa the uae of \be � ·-�leee" to daaortbe 
the reeulte of treuportetioa tNta ..._,.. there ...., either J>Oor 
reWrlle for tr�U�P�rt 111>11 ooatrol 8I'Oiqe or DO re\larne of elU.or. 
111111 llholfa that Ulare are a nus'bar of variablee out1dda of . 
traaaportatloa aotillll oa tba IW'Vlval of Bub Rlvwr aa:a-lcla • 

.... . 
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WASHINGTON SIAm DEPARTMENT OF ECOLOGY (INCLUDING WOW AND WPF) 
(T.L. ELWELL) 

�r . !'oo lmM 
Dccomber 7 ,  1002 
Page :: 

Adult. Passage : 1'her!J is no diacusllion of the .incidence cr 
a i iJIIi ficance of aciuit fai lback at the 'larious .,MJect:s. 

2 . 2 . 6  Ri•�er Management A-:o:ic-ns in 1992 
Flow Aupentatlon and Temperatun t;ontrol : I t  ahould be explained 
that the f low augment4tion releases from Brownlee in July and the 
t1111perature control releaseo from Dworshak and Brownlee in July 
��d September were no� passed through when they reached tne 
Columbia. but "ere otored by Bonneville Power Adainistration on 
the premise that f!ow augmentation for 5nake River stocks vas 
1 Lm1ted to the Snake ltself and dld not have to be passed throu�� 
once those stocko · had .roached the Columbia. Tbis ie also vfeved 
as a defect in the modeling, as uill· be covered below. 

2 . 5 . 3  Candidate and Senoitive Species 

Bull Trout : The U . S .  Fish and Wi ldl i fe S�rvice ( Service ) has 
received a petition to list the bull t1�ut ":hroughout its ranue . 
The Service wi l l have made ita dec ision on acceptance of the 
peti t ion by mid-December . ao this sect ion should be updated to 
reflect the lateet status of bull trout. 

3.0 PROPOSm ACI'IONS AND ALTKRNATIVIS: 
Aa 2 t.at.eol above � :.., :::. :�·:- : �·ei ie\"1! t.n!l ;:'!'cpc::.·St?'l ::. :.e: .. n.st:.·.·�:s reorssen: a.r1v 
sericus chanl[te f:-om �h-!: �:!9<: c�nti'Jna and do no� CC\'!t:' !\ reasonable ran.,:� ;)i 
poasibi.e sl ternati'le ! .  �t:!c . �� .sppears �ha� �ll'! a��ernat l'•'es ile�nf 
considered are limi ted by decisions made we l l  in advance of the SEIS �hroueh 
tbe Pac i!ic North11eet. {:oordi:lati?n Arreelllent BJ:d the :''!:Sill �!n1 ;r-w•r :h.n.ni!l!.! 
for 1993. which was actua l l y  compieted in early 1992. Thia severei.i' 
preJudices any flexibil ity in lookinB at alternativaa tn �,.; ,.t.i ne np'lr'lt.ir.ms 
aa wel l  as any in-season flexibil ity in modi fying operations to respond to 
worae=-thaR-expened condi-tions. 

· 

4.0 RRVIRONHliBTAL KrFIICl'S or AL'l'IRllA'riYKS: 
�e have A nulfthAr nf ·�nn�Arn� _,.hnnt, t.hR VAY •.l,� YA.r:i.,-.ts mod• l• have i:>vvn usntd 
1n the analysis.  TI1eee con:erne a�e : 

. .  

b .  

• 

B•nefic :.a�  4iflll·�-:.a havv �vvn as•:-r:!..'o:"ci t·:" S1\l&';.tii3h •:cnt.r� l .  s.cl1.;!� 
paaaae�E.- :.�?r�v'l?mer.ta . !tn-d �:-ar.�p-,:,ro:.��lor. �= ,:uv.,nil-:os t;hat. 3.!"� 
very opt imuotic • .  ,r a� least open �o <ieb�te . ! t  110uH be useful 
to ••• t h• m�lj.e loci �enei i t a  !":':r each ;o.aruer:.er in crrJer -:c 
'!'ValuatP.- .. :-;� s�n3! :! "It -;�· �: :!-.e ·.·�r:.�·.t.s ::·'d."' :...1. �. :- .:;-e::- :.::. ·:
·!:!o!\llllr-: :.·�·::e . 

The mcdeline did net accu�ately ;;�r'ld ict a�tual. !992 ! l eva . '!'hi" 
raises �h9 ·tues,.ion �! �ow w�tl !  �he :ucde � :.ne can ?r!:..-.::...:o; f lows lr. 

�- i>-Jo lman 
�ember 7 ,  1002 
Plll!e 3 

Sl l-10 1 
(cont.) 

any year 'lhere runoff pat terns are unusual or where model ing 
U8'Jmpticns �re not :aet ( see belO'I ) .  This aleo opens to queut ion 
the heavy rel iance of this analysis on modelinB resu l ts where 
those results ao not accurately reflect �lmt actually happened in 
1992. 

Sll-1 1  Several act ions ware included in �he model tns that did not 
•ctually occur in 1992 . or if they did occur , were not accurately 
characterized. These include �he late summer reieases into tne 
Snake fro�� Brownlee and Dllorshak resel'Yoire. i t  appeara the 
.adel ing asslllll4td that these flows "ere passed throutrh the Co lU!llbia 
once they reached Lake Wallula. when ln fac t they were cot. Also , 
there was no r-elease of 100�000 acre feet fro�� BI'O'Inlae in 
Septe.�r. although it is included in the North'lest Power Planning 
COUDCi l ' s Fish and Wildlife Program and vau tbua included in the 
mode line. 

4 . 4 . 15 Mitigation 

Sl l-12 1 
We concur with the need for additional monitoriug and reaearch to 
assess the impacta of future actions on shal low-water habl tat , 
uetlands, embaymente. riparian areas and habitat manogement units . 

• 

TI1i.\l conc ludes our '.:•:����Dents . H you have any questions or r�u ire fu�tht•r 
information. �iease ��ntact �r. Jim Mielsen � �  · �06 1  753-!69P . 

%UI 
· ·Jerry tlea i ,  Administrator Columbia River Pr-oiP'-

JN : rm  

·;C'.: Bruce Cra.,ford 
Chris Drivciahl 

• 
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WASHINGTON STATE DEPARTMENT OF ECOLOGY (INCLUDING WDW AND WDF) 
(f.L. ELWELL) 

Sl l-13 
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• 
STAT1 01 WASUNCTO'I 

DEPARTMENT OF FISHERIES 
!15 �11 A<mn;.tr•lm Burld!nf o Olyrrp1. Wls/1/rwiGYJ !illl50f • (�} lS:HMXJ • (SCAJiq JJ.f� 

. Degaabar 8 1  lVV� 

walla Walla Di•triot 
c:o� ot Knginee:ra C:&Khl'I.-D 
Walla Walla , Waahinqton 993 63·9�65 
aantl�: -
Wa arw pz-oviclin9 ooaaent on your suppl.-ntal Enviroft!Nftt:al � 
ltat...nt {SBXB) for tha Xntaria coluabia and �n&ka ft!v� rlow 
I�t ....._... tor salaon. 

GtDer•l cpwwent• 

We have a •er1ou• concern that deapitu tba fact that tha variou• 
•oda11nq exerol••• diaplayod and diaouaa� in Seotion 4 . 0  ot your SIIR 
olaarly indicate that low flow conditione draaatioally redu� juvenile 
paaaaqa •urvival you have not epeo1fically diaou••ed or analy8a4 tbe 
attaota a� tho 1991 nn4 199� tlaw r•ar• on th• •tatua ot Snake River 
.. 1110n atocka. The extreme low tlow comU. tio1111 whiCh tbe juvenile 
salmon aiqrant• •xparianoad in 1991 and 1992 should bo anticipated to 
oan�ri�ute to a aubetantia1 r•duction in abundance for ��" broad year 
cla•••• which amiqrated 1n 1991 and 1992 . 
You clearly indicate in your Rxeoutiva Su.aary that you are 
ant1o1patinq impl .. antat1on of the preferred alternative tor 1993 and 
tb• toraaa.able tutura, whila a lonq•tara plan of action 1• beinQ 
developed. - requ••t that you viva aerioua aanaideration to � 
a;vre••iva auq.entation meaaur .. when the brood year c1 ..... Wbiab 
UiCJI'at.d in ·UI.91 and 11192 r•tw:n to the CollUibia laM Snake Ri�• • 
Now, wh i le you have the substantial plannin; and evaluation effort 
mobil1aed , ie the tiaa to explore continqanaiee to deal with th• 
axcaptiona lly weak ruture broods which we anticipate a• a re•ult of 
the 1111 and 1992 drauqht conditione. 

S 1 1-15 1Althouqh we would have preferred a 9roatar degree of flow a�tation 
aa part of the ranqe of alternative& oonaidered, we concur that your 
preferred alternative (Alternative 4 )  ic th• beat alternative 
praaented roJ: conaJ.daration in you_r •••••�t . 

8pe01tio comments 

S1 1-16 ,It ia apparent from the presentations of modalinq raaulta in Section 
4 . 0  that the " aiqniticant acscUtional survival improvamen1:•" expected 
in tha period 1993 throu9h 1998 are the r-ult of aot·ion• other than 
flow iaprovament . It is alao clear that even thoU9h you �eot 
•urvival i•provement in lOW flow yeare ra1s1:1ve 1:0 the 1990 baaelina . 
The juvenile migrant Gurvival in low flow years will a�ill be 

..... . 

Sl l-16 
{cont.) 

Sl l-17 

Wal� .. lla Di•trict 
eo� of Jnciineera 
Daaa.ber I ,  1112 
Paqe 2 · 

��r ... tically reduced. relative to 1:he lVVO ba-U.ne with ·� �low 
condition• . Tbia aituation indioat•• to ua that a .are aqvraaeiv. 
atfort ia needed to .xplora alternative• wbich provide qreater nov 
aucpaantation and/Or qrea1:ar 1•prav�t in juvenile . ai9Z'ant � ...... 1 
tlJie. 

In addition th• •odelinq exarcia .. pr.aented in laotian • · o  ar. 
ralayinq on tairly optimi•tio aa•uaption. r&Vardioq future partorsanca 
of prtdator control affort• , tranaportation tmprov.aanta and adult 
pa•••te improveaonte , Th• madalinq ha• included aoaa aanaitivity 
aaa ..... n, whiCh 1• a�opZ'iat:a and wbi® halpe-.to d-.onatrata bow · 

tonuou• tbe Snak• River ll&lmon r�teovary proc:au .. �. wa an 
oon� tba1: pa.t ra11anoa on ov�1y opt:t.18�1� a••=�/ 
pz-u111Gt1on. or pedonaace, partiCUlarlY � j1mmila 
traneportation, baa oontriJNted to aeriowt dlllay in CONI deration or 
aPCI development or uther potemo:ially viable a1t:arna�ivea . It: .Ia 
appropriate to make more conaarvative aeau.ptia� reqardinq the 
parforaanoa of altornativae to floW/travel tima anbano-..nt and aeek 
altarnativ .. wbibb would accaapliah raoovary in light: of thAa• 
oonaarvativ• •••umptiona. 

Illlpl-entat.ion ot: ·thi• approaoh would aooo-.oc!ate an aoonl.,.rllt:ed 
aalaon atoo� recovery if the mora optl�iatio aaeumptlona proved to be 
accurate . W• do not havo apacitic alternative aaaumptlon• to raco.aand 
at t.hi• t.l�aa . lloweveE" 1 wa 11ro available to work wit:h your teennical 
•tatfe reqardlnu . thio in future iterations or tha aodellnq and 
planninq prooeea . 

S1 1-18 1 Aa we aolldify lon;•term oparatinq alternative• the critical medal 
· . aeeuaptiona abould bo avaluated, to tha extent praotioeble, to 

valid•�• expected •ra�.. perroraanee. · 

Sl l-19 1 Thera ia »etoMt:ial ·for lo•• ot adUeal allallow �- raarinq babitat 
ror j uvanl la ra11 chinook AAaoaiat:ad vltb operation o� raa�ir• at 
raduaad pool elavationa . Thi• eituation •hould be evaluated and the 
amount, if any, of lo•t �roc:luotivity quantified. 

We appraciato tho opportunity to provide inpUt to your planninq 
proo .. • and lao� forward to continue4 involvement aa tbia . critical 
reqional i•aue ia addreasad in tha future. 

BK a JtW J l t  

81nceraly, 

�"-�-.,d_:_ � Dill xo•• 
A•alatant Diraator 
S.llllon PrQ9raa 
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IDAHO STATE HISTORICAL SOCIETY 
CECIL D. M'DRUS, Go,·cmor 

December 10,  1992 . 

Department of the Army 
Walla Wal la District, Corps of Engineers 
ATTN CEHPW-PL-ER 
Wa l la -Wa l l a ,  Washington 9 9 3 6 2 - 9 2 6 5  

RE :  Draft supplemental Environmental Impact Statement 
Interim Columbia and Snake Rivers Flow Improvement 
Measures for Salmon 

�=�rs:. Ubi"IU"]" our office has received t.'le Draft supplemental 
!loi>o.Jdai., 13702 Environmenta l  Impact Statement ( SEIS ) , Interim Col\llllbia and 
?o<.�:U·'-"Jil< Sthtke Riven; Flow Improvemem:. Measures for Salmon . The � SEIS identifies Alternative 4 as the preferred plan of �·rl� �"'d� action for interim system operation . Components of 
��83702 Alt�rnat ive 4 include operatinq the Lower snake .Rivor 
20S·3Jo�3S.t7, 3&61 reservoirs near the Minimum Operatinq Pool lovel and 

S12- increasing the flow from Dworshak . and Brownleo ,  since 
l.tb•o•1 ••d An:ld• these actions wi l l  lower tho reservoir poo l s ,  Alternative 
��·1l�;�:r.'o.� 4 wi ll have an adverse effect on historic propert ies . 
��� . .  

�12-21 We agree that appropriate m�t�qation will vary 
�tu.�u 
�10 N. juliol l>;r.is Dr. 
Duica lcb.bo U:"O.l 
1.05-334-%!20 

Old ldabo Ptalt•nll 
2.W5 Old l'clltcnti.uy 
Boise. ldabo 83712 
208·334-2844 

Onl tllllory 
2IO MIID SI. 
Boiso. Idaho 83702 
208·334-3863 

l'loblkatlold 
-'SON. "th £t. 
Boiso. Idaho un1z 
208·3Jo�J.I28 

depending upon the contel>."t and nature of recorded sites 
within each study area . Before mitiqation proposals can be 
aeveloped , however , additional inventories will be 
necessary to ident i fy historic properties on reservoirs 
within Idaho . It is our understandinq that one of these 
.inventor ies, Dworshak Reservoir, will be continued this 
yea r .  We are pleased that tl1e Waterways Experiment Station 
is also involved at Dworshak by providinq technical 
assistance in assessinq the effects of the proposed actions 
on specific sites around the reservoir. 

Additionally,  we look forward to receivinq a 
monitoring report documenting the effects of the March 1992 
Test Drawdown of Lower Granite on archaeoloqical sites in 
Idaho . 

.Ieiah<· St•:� niSic:::•l 5<-ci<ty ;, •r: E''""l 0l'?"'t�lli!)' Employer 

D�partment of the Army 
December 10,  1992 
page 2 

If you hnve any questions , feel free to contact suzi Neitzel 
at 208-334-384 7 .  

cc : John Leier , USACE, Walla Wa l la 
Lynda Walker , USACE, Portland 

• 

s incerely, 

t;;;:_�Q)[}����� J: lwa�son 
State Historic 
Preservation Officer 

• 
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October 24, 1 992 

AD,llfliiTIIIITIOif AlfD 

ACCOUitTllfO OrFICI! 

r.o. Box 385 

W<llplnll. WI. 99040 
50!1·838·3485 

Lt. Col. Robert D. Volz, District Engineer 
U.S. Department of the Army, Corps of Engineers 
Walla Walla, WA 99362-9265 
Dear Lt. Col. Volz: 

III!SUIICII 0'"CI! 

Department or Biology 

[astern Washington Unlverslly 

Chonor. W1. 99004 

509·359·0397 

Enclosed are the comments of the Upper Columbia United Tribes 
(Spokane, Kalispel, Kootenai and Coeur d'alene) on you Draft Supplemental 
Environmental Impact Statement (DSEIS) on Interim Columbia and Snake 
Rivers Flow Improvement Measures for Salmon (dated October 1 992). 

After examination of the five alternatives (pp 3.6 and 3.7), it 
appears that operation at Libby Reservoir and Hungry Horse Reservoir are 
not affected by any of the alternatives. Also, all alternatives, except for 
the no action alternative, would involve a flood control shift from 
Dworshak and Brownlee to Grand Coulee Reservoir, subjecting Grand 
Coulee to above normal drafts. We believe that such drafts coupled with 
the release of water budget water (3.45 MAF water budget, plus up to 3.0 
MAF additional flow augmentation up to 3.0 MAF) from Lake Roosevelt to 
protect anadromous salmonids, will decimate the resident fisheries in 
Grand Coulee Reservoir. Water retention time will be reduced, nutrients 
will be flushed from the system at a faster rate (resulting in poor 
phytoplankton and zooplankton production which means less food, poorer 
growth and reduced survival for the resident fish). Also, short water 
retention times tend to flush fish out of Lake Roosevelt. (See BPA reports 
by Peone et al. 1 991 and Griffith and Scholz 1 991 ). We believe that the 
BPA ratepayer investment in two kokanee hatcheries at Lake Roosevelt 
will be wasted if any of the alternatives are adopted. Page 4-39 of the 
DSEIS indicates that if the preferred alternatives (AL T 4) is adopted, we 
are writing off resident fish in Lake Roosevelt. It is unfair for the region 

SpoUne. KaUtpel. Kootenai. Coeur d•,Uene 

Rl-2 to shift most of the environmental harm and economic cost for protecting 
anadromous fish to the Tribes and non-Indian residents of Northeastern 
Washington. The residents of this area have already had their anadromous 
fish resources destroyed by the block at Grand Coulee. At least residents 
at Dworshak and on the Snake River will have the benefit of protecting 
their anadromous fish. Clearly, the SDEIS needs to be revised again, this 
time with some real alternatives that lessen the Impact at Grand Coulee. 
Such alternatives could consist of primalrly non-flow related activities 

Rl-

Rl 

such as Improving transportation, Improving bypass system, and 
Increasing hatchery production. 

We believe that altering system operation at this time to further 
protect anadromous fish would be folly because there Is a high potential 
that your altemtaives will negatively impact entire ecosystems on the 
Snake and Upper Columbia. At the same time there Is no hard scientific 
proof that these actions will benefit anadromous fish. Therefore, we 
believe that the only prudent course Is to defer action until a thorough 
analysis Is completed through the ongoing System Operation Review 
process. 

We are also concerned that, no mitigation plan Is provided for Lake 
Roosevelt in the event that the preferred alternative Is adopted •. 

Therefore, this Is an Incomplete DSEIS. The DSEIS needs to be revised 
again to describe the mitigation that win occur at Grand Coulee to reduce 
environmental Impact to fish stocks and to reduce economic Impact to the 
Tribes, who depend on Lake Roosevelt for subsistence. Also, small 
communities and businesses surrounding the Lake will need to be · 
mitigated for their economic losses. An EIS Is not complete unless it 
contains mitigation measures. 

Thank you for this opportunity to comment. 

Sincerely, 

� -r:).� 
Allan T. Scholz 

cc: L. Goodrow 
Tom Trulove, NPPC 
Rep. Tom Foley 
Sen. Brock Adams 
Sen. Slade Gorton 

Gov. Booth Gardner 
Kelly Cash, NPS 
J. Hisata, WOW 
Lake Roosevelt Forum (Louise Watson) 
Janet Kilpatrick 
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THE CONFEDERATED SALISH AND KOOTENAI TRIBES OF THE FLATHEAD NATION 
(MICHAEL T. PABW, CHAIRMAN TRIBAL COUNCIL) 
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THE CONFEDERATED SALISH AND KOOTENAI TRIBES 
OF THE FLATHEAD NATION 

P.O. Box 278 
Pablo, Montana 59855 

(406) 875·2700 
FAX (408) 875·2808 

....... E. �  .... � ... ......, VMIL�·Ex-T•
Ionioo ........ . .._. .• �-

November 5 ,  1992 111M COIIICI.IIEMIIERI: lllrNII T. 'lllclflr Nlo · CllllnMI �lllflllllo. v..a.mu _.....,.. ......... , . .  ..._, 
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Department of the Army 
Walla Walla District, corps of Enqineers 
ATTN: CENPW-PL-ER 
Walla Walla,  washinqton 99362-9265 

Dear Sirs, 

Anllino'Tonr' ........ . ,_,. 
Laull-
.....,.._ Potldll.ollhnl 
...., 'Mil*"..,.., .loiii"CCIii'�u 
D. fredllol 

Thank for the opportunity to review and comment on the Draft 
supplemental Environmental Impact Statement (SEIS ) , Interim 
Columbia and Snake Rivers Flow Improvement Measures for Salmon . 

we were pleaeed that Hunqry Horae and Libby Dams were finally 
addresses within this draft SEIS , however we stil l  find the 
document lackinq in several areas . 

At your public meetinq on November 5 1  1992 in Kal ispell,  Montana, 
Mr. Joe Dossantos, Tribal Fisheries Proqram Manaqer will be 
makinq oral comments on several deficiencies that are apparent . 
We will be followinq up Mr . DosSantos ' s  comments in another 
letter to you before the close of your comment period on December 
7 ,  1992 . 
once aqain, thank you for the opportunity to comment on this 
important issue . 

Confederated Salish & Kootenai Tribes 

�/1'� 
Michael T .  Pablo, Chairman 
Tribal Council 

• • 
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THE CONFEDERATED SALISH AND KOOTENAI TRIBES OF THB FLATHEAD NATION 

(MICHAEL T. PABLO, CHAIRMAN TRIBAL COUNCIL) 
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THE CONFEDERATED SALISH AND KOOTENAI TRIBES 
OF THE FLATHEAD NATION 

P.O. Box 278 
Pablo, Monlana 59855 

(406) 675·2700 
FAX (406) 675·2806 

corps or Enqineers 
December 7 ,  1992 
Paqe TWo 

I actions would severely and adverse ly a t tect these Treaty 

· ' 

Jo ...... E. �·E,_.,.,...., VMIL Cllir!Mnl• &.-Till
..... Holr- • SolgolrC·I�A-

December 7 ,  1992 1RMCOUNCl UEIII!EAS: 
lllcNci T. "'liclo(NIII·C ...... 
U....._...• V.OOCIII-E .... ..,....II ....... Jr • •  locrMf 
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Department ot the Army 
Walla Walla District, Corps ot Enqineers 
A'l"l'N : CENPW-PL-ER 
Walla Wal l a ,  Washinqton 99362•9265 

Dear Sirs , 

_.,...,.. ... -., ....... 
...,._ lJordhN 
.... �.� ..... 
""'"''""'*"..,.., Joiii'CWI.IIMu 
D. F ... IIol 

Thank tor the opportunity to review and comment on the Draft 
Supplemental Environmental Impact Statement (SEIS ) , Interim 
columbia and snake Rivers Flow Improvement Measures tor Salmon . 

We ware pleased that Hunqry Horse and Libby Dams were finally 
addresses within this draft SEIS , however we still rind the 
document lackinq in several areas . 

At your public meetinq on November 5 ,  1992 in Kalispe l l ,  Montana, 
Mr. Joe Dossantos , Tribal Fisheries Program Manaqer made oral 
comments on several deficiencies that were apparent . We would 
nov l ike to add the tollovinq comments in addition to those or 
Mr. Dossantos. 

On october 2 8 ,  1992 , several Montana baaed resource groups 
petitioned the U . S .  Fish and Wildlife Service (Service) to 
formally consider the bull trout as a threatened and/or 
endangered species under the 1973 Endanqered Species Act (ESA) . 
section 402 . 10 or the 1973 Endanqered Species Act is clear as to 
the Corps ' s  responsibility now that bull trout have been formallY 
petitioned : " ( a)  Each Federal agenc{ shall confer with the 

· service on any action which is like y to jeopardize the continued 
existence ot anr proposed species • • •  • .  The reservoir operations 
and resultant t ow releases proposed within the SEIS certainly 
could j eopardize the continued existence or bull trout. 
Therefore , we request that the corps confer with the Service on 
the SEIS . 

Further drawdowns in Libby and Hundry Horse Reservoirs will R3-2 I result in increased exposure or Indian archaeological and 
cultural resourc•s due to low pool elevations . Hundreds or these 
sites are already threatened by the current low pool elevations 
and pool fluctuations at these reservoirs. It has extremely 
difficult tor the Forest Service and the Corps or Enqineers to 
provide adequate monitoring or these sites that have already been 
exposed . The Tribes are very concerned that the proposed 

ll3-2 protected cultural resources, and may be contrary to the federal (cont.) qovernments obliqation to protect these resources pursuant to the National Historic Preservation Act and the Archaeoloqical Resources Pro�ection Act. 

once aqain1 thank you tor the opportunity to comment on this important lssue • 

Confederated Sal ish & Kootena i Tribes 

.,.O...,o.e.,c.c...... �Cv C/hfchael T.  Pablo,  Cha irman 
Tribal counci l  

cc : Tribal Laqal Department 
Joe DosSantos, Tribal Fisheries Proqram Manager 

re t :  JD. 120792 . LET 
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COLVILLE CQNFEDERATBD TRIBES 
(PAITI STONE, ACTING DIRECTOR) 

Colville Confederated Tribes 
P.O. Box 150 · Nespelem, WA 99155 

December 1 ,  1 992 
Depa rtment o f  the Army 
Wa l l a  Wa l l a D i s t r i c t , Corps of Eng i neers 
Bu i l d i ng 602 ,  C i ty-Cou n t y  A i rport 
Wa l l a Wa l l a ,  WA 99362-661 9 

Dea r S i rs :  

(509) 634·471 1  

The Co l v i l l e Con f ederated T r i bes have been i nv o l ved w i t h  t he 
I n t e r i m  Co l um b i a  and Snake R i vers F l o w  I mprovement Measures f o r  
S a l mon Dra f t  Suppl emen t a l  E I S .  W e  apprec i a t e  t h e  oppor t un i t y  t o  
comme n t  on t h e  mos t recent d ra f t .  O u r  commen t s  w i l l  be l i m i t ed t o  
A l terna t i v e  4 ,  s i nce t h a t  w a s  c i ted as t h e  preferred a l t erna t i ve .  

Sec t i on 3 . 2 . 5 - A l terna t i ve 4 deta i l s  f l ood con t ro l  sh i f t  f rom bo t h  
Dworshak and Brown l ee when run-o f f  f o recas t  i s  3 . 0  MAF o r  l ess , 
however t h e  v o l ume of t h e  sh i f t  from each l oca t i on i s  not de t a i l ed .  
How can one eva l ua t e  t h e  e f fect of the f l ood con t r o l  sh i f t w i t h o u t  
t h i s  i n f orma t i on ?  

Tabl e 3 . 5 . 7  - T h e  end o f  t h e  mon t h  e l e va t i ons f o r  t h e  N o  Ac t i on 
A l t erna t i v e  l ook sus p i c i ou s l y  l i k e  t h e  m i n i mum t arge t  v a l ues f o r  
b a s e  opera t i on a n d  not t h e  actual e n d  o f  mon t h  e l eva t i ons for t h e  
f i f t y  y e a r s  opera t i o n . P l ease con f i rm the source o f  t h e  N o  Ac t i on · 
A l t erna t i ves f o r  t h e  f i f t y  year per i od ,  End of Month E l eva t i ons . 

Sec t i o n  4 . 3  - Mod i f i ed 1 992 opera t i ons poten t i a l  i mpac t s  s h ou l d  
i nc l ude de l a yed/decreased zoopl ank ton ava i l i b i l i l t y .  

Sec t i o n  4 . 3 . 6  - Re l ease o f  n u t r i en t  l oad du r i ng consecu t i ve l ow 
w a t e r  per i ods cou l d  have s i gn i f i cant cumu l a t i v e  i mpac t s  to res ident 
f i sh a s  s t a t ed , however good wa t e r  years are not any be t te r  for 
res i d e n t  f i sh in Cou l ee because o f  deep dra f t s  f o r  f l ood con t ro l  
and power produc t i on .  I t  appears t h a t  i m p l emen ta t i on o f  
A l terna t i v e  4 w i l l  resu l t i n  poor rea r i ng cond i t i ons d u r i n g  
consec u t i v e l ow water per i ods and norma l opera t i on resu l t s i n  poor 
rea r i ng cond i t i ons dur i ng h i gh water years . W i t h  t h i s  opera t i o n  
a l l  y e a r s  appear t o  h a v e  po ten t i a l  neg a t i ve cumu l a t i ve i mpac t s  t o  
res i d e n t  f i s h , e s pec i a l l y  years when t h e  upper Co l um b i a  has a good 
w a t e r  year and t he Snake has a poor wa ter yea r .  

F i na.I o f f e r  t hese genera l commen t s :  i )  Nowh e r e  i n  t h i s  
docu i s  t he re any i nd i ca t i on o f  prov i s i ons f o r  m i t i ga t i v e  

R4-l measures to deal w i t h adverse e f f e c t s  to res ident f i s h due t o  (coat, a l terna t i ve opera t i ons . 2 )  T h e  i mp l emena t i on o f  A l t e rna t i v e 4 i s  R4�� based o n  pro j ec t i ons o f  3 . 0  MAF ( f or f l ood contro l ) f o r  Dworsha k ' s  
Apr i l  f orecas t .  Pa s t  years have proven t h a t  curren t t ec h no l og y 
does not a l l ow very re l i a b l e  forecas t i ng , t h i s  i s  no ones f a u l t  but 
is a very rea l  problem when one bases opera t i ona l changes o n  t h ese 

• 

_ f oreca s t i n g  a b i l i t i es . 

Thank you for g i v i ng t h e  Confederated T r i bes o f  
Reserva t i on t h e  oppor t un i t y t o  comment o n  t h e  
i mprovement measure for s a l mon . 

S i ncere l y , 

OatZ...: SftAt.L, 

t h e  Co l v i l l e 
proposed f l ow 

Pa t t i  S t one , Ac t i ng D i re c t o r  
F i s h a n d  W i l d l i f e Depa r t m e n t  
Co l v i l l e Con federa ted Tr i be s  

cc : Bus i ness Counc i l  
John Sm i t h 

• 
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NEZ PERCE TRIBAL EXECUTIVE COMMITTEE 
(SAMUEL N. PENNEY, CHAIRMAN) 

�� COMMITIEE ?'� TRIBAL. �J�!,Y,E. "'" '"' "� 

December 2 ,  1 9 92 

P e t e r  Poolman 
S E I S  Manager 
Department of the Army 

P.O. BOX 305 

Wa l l a  Wal l a  D i s t r i c t ,  Corps o f  Engineers 
Wal la Wa l l a ,  WA 993 62-2 9 6 5  

RE : Interim Columbia and Snake River Flow Improvement Measures for 
Salmon Draft Supplemental Envi ronmental Impact Sta tement 
( S E I S ) . 

De ar Poolma n : 

The Nez Pe rce Tribe subm i t s  the following comme n t s  in response 
t o  the pro�osed 1 9 9 3  S a lmon DEI S .  

The Nez P e rce I nd i a n  Tribe i s  a federa l ly recog n i zed Tribe by 
v i rtue of t reaties w i t h  the United States Government i n  1 8 5 5 ,  1 8 63 
and 1 8 68 . Today, t h e  Nez Perce Reservation, located i n  North 
Central Idaho, encompas s e s  approximately 7 5 0 , 000 acre s ,  i ncluding 
por t i ons o f  I daho that w i l l  be a f fected by this drawdown . The Nez 
Perce Tribe retains t re a t y  r i ghts within a large portion o f  a reas 
a f fected by t h i s  D E I S  a s  recogni zed by the Uni ted State s 
Government .  The Tribe maintains a pol i cy through s e l f  determination 
to exercise cont ro l  and provide input into pro jects that a f fect 
triba l  resource s .  

The Tribe con s iders c u l tu r a l  resources to be o f  h i gh priority . 
Evidence of the con t i n u a l  de terioration and desec ra t i on of these 
valuable resources causes deep concern and has prompted the Tribe 
t o  develop management practices a imed at protect i ng these 
resource s . The Tribe beli eves that this DEIS report does not 
provide a s s u rances for adequate protection or pre servation of 
e x i s t i n g  and add i t ional unknown cultural resou rces and that 
a l t e rnat i ve management plans shoul d  be adopted . 

The mos t  recent D E I S  report for the Columbia and Snake Rivers 
i nd i cates the preference on beha l f  o f  the Corps o f  Engineers (COE) 
for A l terna t i ve 4 ,  whi ch includes the summer 1 9 93 drawdown o f  the 
Dworshak Reservo i r .  The fol l owing points o f  concern rega rding the 
impact o f  a drawdown on cu l tu ral resources a re i nadeq� a t e l y  
addre s s ed i n  t h e  DE I S :  

RS-2 

RS-3 

RS-4 

( 1 ) In sect ion 4 . 1 2 . 7 , the c:n: s ::. a t e s  t h a t  a rr.o:l i t -:: c � " '-" 
program w i l l  be developed to a s s e s s  the i�pact o f  the drawJcw� c�  
a l l  ident i fi e d  culture resource s i te s . Howeve r ,  t h e  o n l y  s u rvey 
conducted to ident i fy c u l t u ra l  resources in the Dwo r s h a k  a r e a  i s  
i n compl ete . I n  the 1 9 8 9  s u rvey report conducted by John A .  D r ape r ,  
Center for Northwe s t  An thropolog y ,  Wa s h i ngton S t a t e  U n i v e r s i t y ,  
o n l y  3 4  o f  the 5 5  m i l e s  o f  reservoi r shore l i ne w a s  e :<amined . 
W i t h i n  those 34 m i l e s ,  the survey crew recorded 1 7 0  s i t e s , 
demon s t r a t i n g  the h i gh den s i t y  of c u l t u r a l  resources in t h i s  a rea . 
Thu s ,  2 1  shore l i ne m i l e s  rema i n  whi ch have yet to be s u r veyed . The 
numerous s i t e s  i de nt i fied by the 1 98 !!  survey i n d i c a t e  a h i g h  
probab i l i t y  f o r  add i t ional s i tes wi t h i n  t he rema i n i n g  2 1  mi l e s . 
Draper e s t imates the potent i a l  for 4 0-50 addi t i o n a l  s i t e s .  

The scope o f  the 1 98 9  su rvey was ·to i ncl ude a n  a re a  f ro:o thO£! 
1 4 5 0  - 1 60 0  ft . contour level . Howeve r ,  the reservo i r  was ra i s ed 
t o  the 1500 ft . level t o  accommodate run-o f f  from r a i n  a mi s n ow
mel t . Therefore, cultural resou rces e x i s t i ng between t he 1 � 5 0  -

1 50 0  ft . l eve l have not been determ i ne d  and must be con s i do r � d  i f  
the proposed drawdol<n w i l l  drop water l e •1 e l !l  below 1 50 0  f !: . I n  
v i ew o f  t h i s  i n format i o n ,  the DE I S  must F ro•1ide a fu l l  a s ses ::r.�nt 
o f  the exi s tence o f  cultural resources w i t h i n  the rema i n i ng 2 1  
m i l e s  o f  u n s u rveyed shor e l i n e ,  and w i t h i n  the ent i re 5 5  m i l e s  b� l ow 
the 1 500 ft . l evel i f  t h i s  area i s  to be exposed . 

( 2 )  Section 4 . 1 2 . 3  o f  the DE I S  s t a t e s  that a l l  s i t e s  i n  t h �  
Dworshak area w i l l- con t i nue to be a dversely a f fected by n a t u r a l  
a c t iv i t i e s ,  i n c l uding eros i o n ,  scou r i ng ,  we t/dry cyc l e s ,  s l ump i n g ,  
etc . .  �raper i n  h i s  1 9 8 9  s urvey report empha s i ze s  t h e  " a l a rming 
rate" a t  which cultura l  depo s i t s  a re being des t royed, c i t i ng that 
several sites recorded i n  1 98 6  have e roded to such a n  e x t e n t  th�t 
l i t t le mat e r i a l  remains . 

Section 4 . 1 2 . 3  a l so stat�s the s i t 'l !l  •,o� i l l  r.:onl: i nu'l t. •: b•' 
adverse l y  a f fected by human act i v i t i e s ,  i n c l u d i n g  vanda ! ! E � .  
recreat ion , vehi c l e s ,  etc . .  D rape r obse r?ed many foo t p r i n t s  an� 
veh i c l e  t racks while conduct ing the 1 98 9  surve y . He a l so found 
e v i dence of unauthori zed excava t i ng in s ome a re a s ,  which is not 
s u rpri s i ng con s idering that most o f  the drawdown a rea is e a s i l y  
acce s s i b l e  by foot o r  boat . The re fore , there i s  a g re a t  conc e r n  
f o r  t h e  protec t i on o f  exposed cultural resources from n a t u r a l  and 
human proce s s e s ,  which have proven ext remely det rimen t a l  i n  the 
past . The Tribe sugge s t s  that the final EIS assess t h e s e  adve rse 
a f fects and provide for adequate protection and mi t i g a t i on me a s u re s  
be fore any a c t ion i s  t a ken . 

( 3 )  I t  i s  the pos i tion o! the T r i te that fede ral age � c i e s  
m u s t  i nvolve the Tribe i n  a l l  a spects o f  c u l t u ra l  resou rce 
management regarding areas within the Reserv a t i on and ceded 
territory . T r iba l consu l t a tion must be sought during p r e l i m i na r y  
planning stage s ,  prior to a n y  archaeol ogical a s s e s sme n t s . I n  
a dd i t ion , the Tribe h a s  qua l i f ied personnel f o r  a c � i ve 
part i c i pat � �n in archaeo logical project s . Unfortun a t e l y ,  the 7 � i t� 
was not cc � s u l ted or involved d i re c t l y  in the 1 98 9  Dwo r s ha k  s c �vey . 
Hope f u l l y  t h i s  overs ight w i l l  net occur in the f u t u re . 
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E e !ore any management plans can b� s ugga s t �d or i n i t ! a c e d ,  n 
comp l e t e  a s s e s sment of c u l t u ra l  res c l! :-ces :< i t � i n  t !1e rese :-·:c i :- f:ll! Z '; 
be compl eted . Management of pre sen t l y  i dent i f ied c u l t u r a l  
resources i s  i nadequate and the poten t i a l  i s  ext reme l y  high fo:
add i t i on a l  resources i n  the areas not su rveyed . T·he protecticn c !  
numerous s i t e s  from natural and hl!:nan acti v i t i e s  i s  c!i f f i c u l t  
w i t h i n  a l a rge recrea t i on a l  a rea such as t h e  Dworshak Rese :-vc i r .  
These i s s ues a re important and a re not addres s�d to any 
s a t i s factory extent i n  the most recent DEIS report . 

I n  con c l u s i on ,  the Corps of Engineers has not provided fo:
adequ ate a s s e s sment o r  protect ion o f  cultura l  resources w i t h i n  the 
Dwo rshak area i n  con j unct i on with the proposed su��er 1 9 93  
d rawdown , I f  the f i n a l  E I S  does n o t  remedy these inadequa c i e s ,  t h �  
Tribe w i l l  oppose t h e  pro j ect based o n  i n format ion ( o r l ack o f )  
provi ded i n  the E I S . W e  awa i t  further in forma t i on a n d  contact f rc� 
you r o f f i c e . 

S i ncere l y ,  

�11/4'-� /1. �(//� 
S-1muel N .  Penney, a:a i rman 
N n z  P e rce T r i ba l  Execu t i ve Commi t t � n  

cc : NPTEC Read F i l e  
Legal Coun sel 
Cultural Resources 
Bob H i ngo, CR I ':'FC 

• • • 
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COLUMBIA RIVER INTER-TRIBAL FISH COMMISSION 
(TED STRONG. BXECUTIVB DIRECTOR) 

COLUMBIA RIVER INTER-TRIBAL FISH COMMISSION 
729 N.E. Oregon, Suite :oo. PortiiiMd, Orecon 97232 

Lt . Colonel Volz 
Department of the Army 
Walla Walla District 
Corps of Engineers 
Building 602 
City-County Airport 

December 7, 1 9 92 

Walla Walla, WA 9 9 3 62 - 2 9 6 5  

Dear Colonel Volz : 

Telephone
.
(SOJ) 238-0667 

Fax (SOl) 235-4228 

The Columbia Rive r Inter-Tribal Fish Commission (CRITFC) , a 
fisheries service or·::anization for the Nez Perce Tribe, the 
Confederated Tribes of the Umatilla Reservation, the Confederated 
Tribes of the Warm Spr�ngs Indian Reservation and the Yakima Indian 
Nation has reviewed t�e Draft Supplemental Environmental Impact 
Statement (SEIS) on Interim Columbia and Snake River Flow 
Improvement Measures ��r Salmon . These comments are submitted at 
the direction of the Commission' s member tribes . 

Adequate flows t ,  aid salmon survival are critical to the 
restoration of the ar.adromous fishery resources upon which the 
exercise of treaty Indian fishing rights depends . As such, the 
proposed actions address a subject matter that is of extreme 
importance to the Commission' s member tribes . Unfortunately, 
CRITFC' s previous comments on the OAD/OEIS have yet to be fully 
addressed by the Corps . Continued disregard for the tribes'  
concerns, including the tribes' fishing rights and cultural 
resources, would be inconsistent with the Corps'  and the 
cooperating federal agencies ' legal responsibilities . 

The fol lowing comment s address the tribes' interest in salmon 
rebuilding, the results of modeling analyses of SEIS alternatives,  
the scope of the SEIS,  and specific project operations for 1 9 9 3 .  

@ :·.·:r��·1t·.� ·: r-!:f· 

R6-1 
RBCOGHITION or TR%BAL INTBRBSTS 

The SEIS contains an extremely limited and inadequate 
discussion of treaty Indian fisheries (pgs . 2 - 4 9 ,  4 • 92 ) . Apart 
from three general statements on Indian culture , fishing 
techniques, and fishing access sites, the SEIS provides no 
information on the significance of tribal interests at stake . The 
document does not list the four tribes'  1855 treaties with the 
United States that guarantee the right to take fish and the 
preservation of the resource . '  Above all, the SEIS provides no 
discussion of how treaty Indian fishing rights might be impacted 
through the modification of mainstem river flows . 

Federal agencies as well as the states must recognize that 
Indian treaties made under the authority of the United States 
wshall be the supreme Law of the Land; and Judges in every State 
shall be bound thereby . • • •  " U . S .  Const . art . VI , cl . 2 con at rued in 
United States v. Washington, 384 F .  Supp . 3 1 2 ,  330 (W . D . Wash . 
1974) . The courta have recognized that the treaty Indian fishing 
right has two discrete aspects,  a geographical component and the 
guarantee of an equitable share of fish . Washington v .  Washington 
State Commercial Passenger Fishing Vessel Ass '  n ,  4 4 3  U . S .  6 5 8  
( 1 979) . All federal agencies, including the Corps , have an 
obliqation to protect treaty fishing rights .  Two cases serve to 
highlight this point . Each case involved one of the Commission ' s  
member tribes suing the Corps to protect the tribe ' s t reaty fishing 
rights . 

In Confederated Tribes of the Umatilla Indian Reservation v .  
Alexander, 440 F. Supp . 553, (D . Or .  1 9 7 7 ,  the court halted the 
construction of a Corps dam that would have flooded and destroyed 
Indian usual and accustomed fishing stations . I t  made no 
difference in the court ' s  analysis that there remained fishing 

For instance, Article III of the Yakima �reaty provides : 

The exclusive right of taking fish in all of the streams, 
where running through or bordering said reservation, is 
further secured to said confederated tribes and bands of 
Indians, as also the right of taking fish at all usual 
and accustomed places, in common with the citizens of the 
Territory, and of erecting temporary buildings for curing 
them; together with the privilege of hunting, gathering 
roots and berries, and pasturing their horses and cattle 
upon open and unclaimed land . 

SEIS Comments ,  page 2 
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stations available to the Indians elsewhere or that the Corps 
proposed a mitigation plan . In Confederated Tribes of t!:.� 
Umatilla Indian Reservation v .  Callaway, No . 7 2 - 2 1 1  (D . Or .  August 
17, 1 9 7 3 ) , the court ordered federal water managers not to 
manipulate the Federal Columbia River Power system (FCRPS) so as 
to inundate tribal in-lieu fishing sites above the Bonneville Dam . 
The court also ordered the BPA and the Army Corps of Engineers to 
manage and operate the FCRPS ' s  peak power system in a manner that 
did not "impair or destroy" the tribe ' s  treaty fishing rights . 

The most obvious implication of the SEIS to the tribes ' 
fishing interests is the extent to which the flow improvement 
measures will rebuild salmon runs that can be harvested by the 
tribes . The actions proposed in the SEIS are not favorable to 
rebuilding salmon runs . Model studies that have attempted to 
estimate rebuilding indicate that the flow measures contained in 
the SEIS are not adequate to rebuild salmo·n runs and may jeopardi ze 
the existence of Snake River stocks . The loss of harvestable fish 
to the treaty fisheries due to inadequate flows is a severe impact 
to the tribes . The tribes have already borne the brunt of the 
conservation through i�pacts to their harvest of salmon . •  

Indian fishing a .. so may be impacted through modi fication of 
river flow patterns .,-,liminating the effectiveness of a fishing 
site . If mitigation measures are necessary to insure access and 
fishing opportunity (e:�tension of boat ramps , location of alternate 
access sites, compens�tion for increased commercial barge traffic 
that impacts fishing cpportunity, etc . )  then the federal agencies 
have an obligation t :>  work closely with the tribes to reach 
acceptable solutions within the framework of their treaty right s .  

In 1 9 6 4 ,  the Commission' s member tribes closed their 
commercial summer chinook fishing, losing a salmon resource second 
in value only to the spring chinook . In 1 97 7 ,  the tribes 
discontinued commercial fisheries for spring chinook . Spring 
chinook salmon were and remain the tribes most precious cultural 
and economic resource . In spite of 20 years of tribal and non
Indian fishing closures, summer and spring chinook stocks are in 
serious jeopardy, with the Snake River stocks now listed as 
threatened species . Harvest is not the factor constraining salmon 
rebuilding . Imposition of further constraints on rebuilding 
through continuation of inadequate flow regimes is inconsistent 
with the tribe s '  interests . 

SEIS comment s, page � 
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The Corps and the cooperating agencies must work with the 
tribes to address impacts to cultural resources during reservoir 
drawdown . The Confederated Tribes of the Umatilla Indian 
Reservation provided the Corps with recommendations for developing 
immediate mitigation that included proper tribal consultation on 
a government-to-government basis ,  tribal funding for participation 
in monitoring and evaluation, site protection, repatriation of 
human remains and associated artifacts and possibly enforcement 
activities . Similar concerns are expressed by the Nez Perce Tribe 
with emphasis on Dworshak Reservoir . (Appendix A) The development 
of a long term plan for cultural resource protection was requested 
by the tribe . 

MODBLIHG AHALYSBS DO NOT SHOW RBBOILDIHG 

The modeling analyses contained in the SEIS indicate the need 
for additional alternatives that will promote the recovery of the 
affected salmon stocks . Fiqures 4 .  2-5 and 4 .  2 - 6  (Appendix B)  
developed by the Northwest Power Planning Council (NPPC) indicate 
that continuing declines of spring and summer chinook stocks wil l  
occur with implementation of the proposed 1 992/93 operations . TECH 
committee analyses essentially concur in the results of the NPPC 
spring and summer chinook model analyses ;  "assessing the 1 9 92 
actions show [ s ]  the escapement [s]  are not exhibiting significant 
increasing trends . "  (Appendix c, p. 9 )  For fall chinook, the TECH 
committee also noted that continuation of "the 1993 actions would 
not stop this stock from a continued decline . "  (Appendix o, p .  7 )  

I n  short, two separate technical analyses �ndicate that the 
proposed operations will not reverse the population declines,  which 
is the admitted purpose of the SEIS . 

The discrepancy between the results of the BPA modeling and 
others' modeling is attributable to BPA' s assumptions regarding 
improved survival as a result of predator control , smolt 
transportation, and improved adult passage programs . Sensitivity 
analyses performed by the TECH committee indicates that flow 
improvements for juvenile migration are likely to provide greater 
benefits to salmon than predation, transport , and adult passage 
measures favored in BPA' s analysis . 

The supporting evidence for the benefits derived from predator 
control and adult passage actions is limited, due, in part , to the 
recent initiation of these programs . In addition, many significant 
questions remain regarding the data and conclusions associated with 
smolt transportation . One thing is clear; smolt tranpsortation was 
not effective to prevent continuing declines in Snake salmon 

SEIS Comments ,  page 4 
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populations . The quality scientific information to support these 
measures is not as good as the quality of information indicat ing 
that salmon· smolts require adequate flows for their seaward 
migration . 

The importance of flow in relation to juvenile salmon 
migration is well documented. Reduced river flow during the spring 
smolt migration and the greater cross-sectional area of the river 
due to reservoir storage slow the juvenile fish as they migrate 
(Sims and Ossiander 1 9 8 1 ) . This exposes them to increased 

predation and has an impact on their ability to make the transition 
from freshwater to saltwater as a result of delayed · travel time 
(Chrisp and Bjornn 1 97 8 ,  Adams et al . 1 975, Maule et al . 1 9 8 8 ,  
Schreck e t  al . 1 9 8 4 ,  and Gould e t  al . 1985) . 

A recent summary of migration and flow information by the Fish 
Passage Center ( 1 992)  for the ESA Recovery Team i'ndicates that 
prior to 1958 water travel time remained fairly stable in spite of 
the large annual variations in flow. Water travel time began to 
change with the extensive development of the Snake Rive r .  Afte: 
construction of Lower Monumental ( 1 969)  Little Goose (1970)  Lower 
Granite (1 975) and with the addition of John Day Dam ( 1 968)  ma jor 
changes in water travel time occurred (Fiqure 1) • Supporting 
evidence is provided by comparative changes· in the wild spring 
chinook stocks from Marsh Creek and the Deschutes River that were 
self-sustaining during 1958-19 68 . Since that time the Marsh Creek 
stock has declined dramatically in comparsion to the Deschutes 
stock (Petrosky and Schaller, 1 9 92) . Further, Bergren and Filardo 
(1991) , demonstrated the similarity of juvenile salmon response in 
relation to water particle travel time . This s imilarity supported 
a causative, rather than a simple correlative relationship between 
smolt travel time and flow (Petrosky, 1 9 9 1 )  . In this light, the 
SEIS should contain a more robust treatment of flow alternatives . 

THE SCOPE 01' ALTERNATIVES IS INADEQUATE 

The SEIS does not provide a thorough review of options that 
could be undertaken to improve the migration and survival 
conditions . The SEIS addresses only very limited changes within 
the basic context of the hydropower, flood control and irrigation 
operations that have been in existence for years in the Columbia 
Basin . Viewed from a more recent perspective, the SEIS considers 
only variations of those migration survival measures implemented 
in 1992 . The SEIS does not consider commitments of additional 
water volumes for flow augmentation beyond those volumes 
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R6-8 (cont.) implemented in 1 992 . '  

By limiting the alternatives t o  a narrow range, which 
represents hydrosystem operations previously established for 1 9 9 2 ,  
the SEIS does not accommodate adequate fish flow measures for 
salmon rebuilding . Nor does the SEIS fulfill NEPA requirements .  
California v.  Block, 690 F . 2d 753 ( 9th Cir . 1 982)  provides a useful 
analogy . There, the u . s .  Forest Service had presented a range of 
eight alternatives for public consideration, which for all 
practical purposes represented variations of the same basic ( 3 4 t -
4 0 t )  commitment o f  lands t o  wilderness designation . The reviewing 
court determined these alternatives were not sufficient to permit 
a reasoned choice and informed public participation . The court 
rejected the Forest Service ' s requests that the court view its 
decision criteria separate from the substance of the alternatives . 
Noting that the Forest Service had "shrouded the issue from public 
scrutiny, "  the court concluded that it was unreasonable for the 
Forest Service to overlook other alternatives . 

Aside from the no action alternative , the SEIS truly considers 
only one alternative , implementing the 1 9 92 flow commitments 
without a test drawdown . Granted the SEIS presents variations on 
mechanisms for implementation, it does not address the core issue : 
What "changes to the previous operation of the Columbia-Snake River 
System are needed to reverse the population decline and to 
contribute to the recovery of these salmon stocks . "  SEIS at ES-
1 .  NEPA requires a reasonable range of alternatives be included 
in the SEI S .  

I t  i s  particularly troubling that the scope o f  the SEIS is s o  
constrained . Below, we have summarized three additional 
alternatives that should be addressed in the SEIS . '  

The only exception is the consideration of increasing the 
frequency of flood control shifts from Dworshak to Grand Coulee , 
which has the effect of extending the commitment of increased water 
supplies to additional water-years . 

These alternatives are not intended to be exclusive of 
other reasonable alternat ives , including increased flow commitment s 
from the upper Columbia Basin for spring and summer migrating 
juvenile salmon . 

SEIS Comments ,  page 6 
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Opper Snake Riv.r Basin Water commttments 
. 

There are 31 major water storage projects in the upper Snake 
River Basin above Brownlee Dam that account for an active storage 
capacity of 8 , 054 , 000 acre-feet (AF) . As of 1986,  there was 
approximately 735, 000 AF of uncontracted water in five middle and 
upper basin reservoirs (Tolisano, 1989) . This storage represents 
only nine percent of the total storage in the upper Snake and could 
be a significant component in efforts to improve conditions tor 
smolt migration . Yet, the SEIS considers only one option tor 
implementation in 19 93 : "contributions from • . •  unspecified sources 
in the upper Snake River Basin (0 to 1 90 kat) . "  SI!:IS at 3-1 1 . The 
commitment of 190, 000 AF (190 kat) is only 2 .  4 percent of the 
upstream storage and even that amount is not guaranteed . '  

We request that the final SI!:IS contain an alternative with 
substantially increased water availability for salmon from the 
upper Snake River . We offer the following alternative for your 
consideration . 1 The alternative draws from reports by Tolisano 
(1989) and Brendecke (1991)  and highlights the magnitude and timing 

of additional water that might be made avai lable through a change 
in upper Snake River Basin water resources management . 

Modification of flood control and hydropower operations, 
improvements in water conservation, water purchase or lease and 
reprogramming of uncontracted storage within the Bureau ' s  
irrigation system could result in annual increases i n  the water 
supply for fish in a low runoff year that range between 500 , 000 AF 
to 1, 400, 000 AF . '  The water sources considered are as follows : 

Diversions of water in this region of the Snake River 
basin total more than 18 million AF (MAF) (Brendeck e ,  1 9 91) . A 
commitment of 190, 000 AF represents approximately one percent of 

the total amount of water diverted from the upper Snake . 

This alternative considers water sources that are 
immediately available . It is not intended to reflect an amount of 
water necessary to fulfil Indian treaty obligations . 

The timing and magnitude tor the use of this additional 
water that is derived from a variety of sources present a major and 
complex water routing challenge . For example ,  water from storage 
reservoirs is shapable but takes di fferent t imes to reach the lower 
Snake River depending upon each reservoir ' s location . On the other 
hand, the water volume accruing from reduced irrigat ion divers ions 

or water conservation are not shapable and, in effect , represent 
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Uncontracted Irrigation Storage : As of 1 986,  there was more than 
700, 000 acre-feet (AF) of uncontracted irrigation space in five 
Bureau of Reclamation projects in the upper Snake River Basin 
(Tolisano, 1 989) . The amount available ranges from about 5 2 , 000 

AF in Palisades (Snake River) to more than 380, 000 AF in Cascade 
(Payette River) . This alternative assumes a conservative amount 

of 400, 000 AF allocated to fish by 1998 . 

Water Purchase or Lease : From Brendecke and Mann 1991 (Chapter 5 ) , 
it appears that the combination of purchase and transfer of natural 
flow irrigation water rights and leasing from irrigation water 
banks could eventually provide at least 200, 000 AF of additional 
water during any year . 

Water Conservation : More efficient use of water diverted for 
irrigation, including reduction in water consumed as well as 
reduction in transmission losses, could result in at least 300, 000 
AF more water being left in the streams during the irrigation 
season . This is only about 2 . 5t of present annual irrigation 
diversions . 

Modified Flood Control and Power Operations : The combination of · 
reducinq winter power generation at Dworshak and Brownlee by 
replacement with energy from other sources ,  and reducing flood 
control evacuations in Dworshak and Brownlee reservoirs and in 
reservoirs in the Payette and Boise systems could result in at 
least 500, 000 AF of increased reservoir yield during fish migration 
periods . 

Figure 2 illustrates the combined effect of addit ional volumes 
from the tour sources considered on a sliding scale from 1 9 93 
through 1998 . These are stacked on top of each other to illustrate 
the additive effect of combining available water from several 
sources . A straight-line increase over the years is used to 
illustrate increased commitments over time . This sl iding scale 
scenario, assuming that it can be pursued successfully, calls for 
immediate commitment of 500, 000 AF ( 0 . 5  MAF) of additional water, 

uncontrolled increases in runoff during the irrigation season . 
Keeping those waters in the streams for the intended purpose 
presents a difficult monitoring and control problem . Arrangements 
with Idaho Power Company will be a key factor in maximizing 
benefits from use of upper Snake waters because of the strategic 
location of Brownlee Reservoir with its control over lower Snake 
flows . 

S!:IS Comments , . 8 
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increasing to 1 , 4 0 0 , 000  AF by 1 9 98 from the four sources . 

Snake River Drawdown 

The SEIS does not consider a drawdown �trategy below minimum 
operating pool (HOP ) for implementation in 1993 . Potential 
benefits might be obtained from implementation of a drawdown 
strategy in 1993 . At a minimum, the SEIS should consider drawdown 
among its alternatives to provide for informed decision-making and 
the opportunity for public comment . We recommend that the 
following drawdown strategy be analyzed in the SEIS . 

Maintain a free-flow discharge over the spillway within a flow 
range of 20, 000 to 200 , 000 cfs , beginning 15 April by drafting 
Lower Granite Reservoir to near-spillway crest . Actual 
drafting would begin 1 April . Extend the adult ladder exit 
at Lower Granite Dam to accommodate the lowered pool elevation 
below 710 fmsl . Refill Lower Granite to MOP immediately after 
15 June, using storage in Dworshak and/or Brownlee reservoirs . 

For the period of lowered reservoir elevation, manage flow 
between the powerhouse and spillway to meet the following 
objectives : 

0 

0 

0 

Maintain a safe inriver migration environment for both 
juveniles and adults (no collection, no transport) . 

Pass the maximum number of juveniles over the spillway 
as possible by optimizing the spill . 

Fo.:- those juveniles trapped in the gatewel l s ,  develop 
methods for dipping and removing . 

o Dissolved gas levels below the project should not exceed 
130" saturation for an extended period (gas levels 
ranging between 120 to 130" should be acceptable if 
juveniles are allowed to sound to depth with no 
collection holding or transport ) . 

Adjust powerhouse discharge and spill. rates at Lower Granite 
Dam to meet the inriver needs of migrating salmonids . 
Experiment with discharge, balancing between the spillway and 
powerhouse as it relates to temporal .(seasonal,  weekly, daily ,  
diel)  movement o f  both juveniles and adult s .  
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An intensive monitoring program will be required to make in
season adjustments in project operations relating to arrival timing 
of juveniles and adults at the project . If conditions are deemed 
unsafe for either juveniles or adults, the river would be returned 
to normal operations at MOP . 

Xmp�o�d •�oject Ope�ation• 

Implementation of improved pasaage conditions at Corps o·f 
Engineers ' mainstem hydroelectric projects was not conaidered in 
the 1992 OAD/EIS, nor are they considered in the SEIS . Appendix 
E is a memorandum summarizing the recommended changes in project 
operating conditions for 1993 . These changes include increased 
spill to pass juvenile salmon, operation of turbines at peak 
efficiency, improved transportation releases,  increased attraction 
flows at adult fishways, and bypass system requirements .  

The foregoing alternatives highlight the need for additional 
alternatives to be included in the SEIS . In the absence of these 
alternatives, the reviewing public and decision-makers will not be 
fully informed . 

CONCLOSXON 

Thank you for the opportunity to comment . The SEIS addresses 
issues of vital importance to the Commission' s member tribes . 
Unfortunately, the range of alternatives presented in the document 
does not allow for our adequate input . Analyses of a reasonable 
range of alternat ives would enable a more thorough and meaningful 
review, In the absence of such alternatives,  we have recommended 
alternatives for inclusion in the SEIS . 

appendices 

cc : Gary Smith, NMFS 
Roy Fox, BPA 
Witt Anderson, Corps-NPD 
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NORTHWEST POWER PLANNING COUNOL 
851 S.W. SIXnf AVENUE, SUITJ; 1100 

PORTLAND, OREGON 97204-1337 
Phone:SOJ-ZZ!-5161 

Ton Free: 1-800-222-3355 
PA.� 503-79!>·33711 

December 10, 1992 

Lieutenant Colonel Robert D. Volz 
District Engineer 
Walla Walla District, Corps of Engineers 
Attention: CENPW·PL-ER 
WnDa Walla. Washington 99362-2965 

Dear Colonel Volz: 

A. :'C &OiTIC� 
\1::Z. CJL\JJO' .. W Waatk&a;ta�t 

To:a n-.a.n 
w .. w.. .... 
Ttd. lb.llod 

.,.,_ 
Aar-o -

o .......... 

The Northwest Power Planning Council has re\iewed the lntt:rim Columbia 
and Snake RiV\.'I'S Flow Imprm-ement Measures for Salmo1i - - Draft Supplemental 
Environmentnl ln1pact Statement (SEISJ dated October 1992 and offers the 
following comments for your consideration in preparation of the final SEIS. We 
appreciate the cfi'01t, of the Booneville Power Administration, the Bureau of 
Reclamation. the Corps of Engineers and the National Marine Fisheries Service to 
complete this enonnous task in a timely maJmer and the commitment of a 
substantial amount of staff time and attention to the preparation ol' the document. 
Similar to 1992, these efforts were necessary so that tl1e region would bC able to 
implcmt:Jit the ,;uriou!> salmon pa.soage measures durin� the 1993 passage 
season. 

R7-1 J In general, U1e SEIS prmides a solid analytical lbundatiou lor the e\'aluatiou 
of benefits and impacts of proposed alt!'.matives to the 1993 bydroelecbic system 
opCJ-ation. Results pertaining to reservoir elevations. river flows and power system 
costs arc reasonable and are, for the most part. In agreement with the Council's 
estimates. The Council, however. cautions against only usi11g results for average 
conditions to represent the potential cost lor 1993. Since water conditions lbr 
1993 are as yet unlmown, the Council n.ocommends presenting costs over low and 
high water conditions o.s weD as over a 50-year a'-er-.agc. ntis approach w-.ts taken 
in presenting results for reservoir elevations and flows but it appears not to bave 
been used to reflect power system costs. 

· 

R7-2 1 Much of the assessment of potential impacts to saln10n populations is 
prop1..Tly ba.sed on model simulations and reflects the great nmount of analytical 
work provided by several groups in the region. including the Council. 1be COlmcil 
applauds this approach as a means of bringing together a large amount of 
information and comparing potential impacts under dl1J'erent scenarios. nu: 

R7-2 
(cont. 

CoWlCil, however, e11utions against focusing too much attention on relatively 
minor differences in the rate of rebuilding portrayed by any of the analyses. 
Again, because water conditions for 1993 are unknown, the Council recommends 
that impacts be provided for a range ol' possible conditions Including a wun�l case, 
rather than confining the comparison!! to average conditions. 'Ibe rate of 
rebuJlding Is very sensitive to sevem key factor11 and can show appreciable 
variation within a plausible range of assumptions. Instead, we suggest that the 
focus should be on comparing alternatives fn llgb.t of biological and environmental 
uncertainties. 

R7-3 t 'Ibe Council also recommends that the SEIS sbould approach the analysis of 
1993 opemtfons from an ecosystem. perspective. This should include a discussion 
of pc:>tcntial Impacts to resident fish and wildlife from opemtions to aid 
anadromous fish. For example, shifting system .Oood control space from 
Dworsba.k and Brownlee to Grand Coulee can increase storage and flows in the 
Snake River .lll eome years. How�r. It could also shorten water retention time In 
Grand Coulee resem>ir and so reduce productivity for resident tlsh populations. 

Additional comments and concems are provided In the llllacblllent. 

1be Cowtcil Is hoping to work cooperatively with each of the federal 
agencies to address these concerns tn a consbuctive manner. Again, we want to 
express our appreciation for the substantial amount of work the agencies bave 
perfonned in preparing this document. 1be Council looks fulW'cll'd to working with 
)1lU to p.IU\ide improved mfgrntioo conditions this year for salmonids. 

Thank }'l)U for the oppm1unlty to comment. 

&A--T�Botti�T 
VIce Cllalrwan 
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Attachment 

Additional Council Comments 
on the 

1993 Draft Supplemental Environmental Impact Statement 

Ucc o£ Brownlee to Shape Water In the 8prlng 
The SEJS assumes (page 3·20) that Brownlee wiD shape 190 KAF of Snake 

Rh-er Basin water in the spring. 'Ihat ls, Brownlee will release watec from it:t 
reservoir in the spring and then be refilled later In the year when uncontracted 
water from the upper basin is available. Idaho Power Company has assured the 
Council that It will put forth its best effort to shape a.s much water as possible In 
the spring. However, under the operation specified in their ·Fall Chinook Interim 
Recovery Plan and Stu<Jy. • Idaho Power Cumpauy has statt:d that Brownlee would 
not be dnifted below 2009 feet for a flow augwentation operation in the spring. 
Unfortnn�tely. this st�ely limits Brownlee's ability to shape spring water. 

P'law Augmentation at Dworabak for Modemte Water Conclltloua 

In yean; when the fc1n:cast runoff \'Olume at Lower Granite is greater than 16 
MAF hut less than 29 1\11\F, the Council's program calls for Dworshak to pro\ide 
all a\ailable miter while still maintaining a 70 percent refill probability. For SOllle 
of these moderdte years. the Council's actions would provide less thaJ1 900 1\AF 
for now augmcntatlou. TIIC SEIS dillt:rs fwm the Couucil':t program in that it cans 
for a minimun1 of 900 KAF for these modemte years. unless the flow at Lower 
r.r:utite e.:\':ceeds 1 00.000 cfs. The Council commends the federal agencies for 
pmposing to pro\ide up to 900 KAF of DwOI'Shak '1'1'3.ter In these below avcrdgc to 
modemtc water yt>.ars. but is conccmed with the proposal to llmit flow 
augmcm�-tUou tfiuns tu a u�<lAimum of 100.000 cf:�. 

Allsessmcnt of Blolotical Impacts 

l\Iuch of the assessment of potential in1pacts to salmon populations is properly 
l>ased on motltl slmulatiuus. The CoWlcil. however, cautions against focusing too 
much attention on rclatlvely minor ditferences In the mte of rebuilding portrayed 
hy rmy of the analyses. The rdte of rebuilding in the simulations is highly 
dependent on the initial assumt.-d conditions and the callbrdtlon of each model. It 
is possible to achieve a positive or negative slope for the same scenario witl1 
t.oqually plausible assumptions. Thb inability to distinguish accw-ately small 
changes In the rate of rebuilding between scenarios reflects 1) the sensltlvity of the 
models (and. hopefully the populations) to certain assumptions or conditions. and 
2) the present inadequacies of our knowledge on such things as stoclt 

• 

R7-6 J ��ro,:tuc�h"iry. the effects of flow. and the benefits of smolt transportation . among 
(cont.) ,,tlus. 

�!thin these limitations, we feel that analysis of the type portrayed in the draft 
SElS has significant value to decision makers. In particular, decision makers 
need to be aware of the limitations in knowledge and the relative vulnerability of 
di1ferent options to uncertainties. Analysis and modeJJng can be fruitfully u1n:<l to 
pro\ide a rcmge of possible outcomes given alternatn.-e, plausible assumptions. It 
has been our experience that I!Omc options are h!gbly dependent on speculative 
assumptions whereas other options are relatively robust to these same 
uncertainties. Decision makers can use this information to judge the relative 
risJ..-s of options compared to tbc potential gafns. 

R7-7 1 lt ls clifflcult to detenninc our ability to assess the risk of 1993 operations given 
the uncertainty reganling environmental conditions during the 1993 mi�tion 
period. At this point in time, it is Impossible to predict runoff aud flow conditions 
in the upcoming spring. !"or thJs reason, uur ability to pn:dJct change:, In 
do"nstrcam passage sur...ival, for example. is limited to statements of probability 
based c•n an historical mnoff ra:ord. We provided an e:-.ample of such an analysis 
in our preliminary report to the Corps (SElS. .Appendix F). Gfven the Oow 
conditions that we ha\'C expencnced in the last Several years, It is important that. 
at a minimwn. the ]>Ott'.ntfal blologtcut imp�:�cllt mdug n:ceut flows or a worst case 
scenario be included. The presence of threatened and endangered stocks and the 
clt•pn�s.-:r.d natum of many stocks In e<:neraJ also argues for Inclusion of low flow or 
worst rase conditions in the analysis. This should aJso be kept In mind when \icwin.g any of U1c rebuilding pi'Ojections shown in the SEIS. These represent the 
resul!s of mu.ltJvh: nm� (up lu 500) nuulowly picking flow and survh'ill condition:t. 
Compmisons of the median rebuilding, for e:mmple,. may give unreaUstically nptiml!lric 1�-pectations if n:cent drought conditions continue. 

R7-8 1!'Ege ES-5, 2.2 Altenmtlve 2, First Bullet 1Dlder Reservoir Operation 

We suggest adding item number 3 to JX>int out that tl1e operdtlon at Libby and 
Hunf!Jy Horse reservoirs was ·tt.,.!:d" so IIJat they would not mrt.ke up for lost power 
due to Snalte River actions. 

R7-9 lPcge &S-IJ, 2,2 Altcx·ul\.llve 2, Finlt Duilct mr.dcr Flow Augmeutatloa 

We suggest replacwe "900 K.o\lt- "ith "900 .KI\F plus any water stored In shifted 
Uood control space .. .  • 

R7-lOlPage ES-6, 2.4 Altcr.u.atlve 4 

111e first sentence m'ly til! misread. It states. �Ibis Includes those actions 
actually occuning in the 199'2 operating year . . .  plus enhancement of swnmer llow 

• • 
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R7-10 ' augmentation from Dlrorshak. and flow augmentation from the upper Snake and 
(cont.) Brownlee.· Jt could imply tba.t additional sUDllller flow augmeuta.tlon i!l provided 

by upper Snake projects and Brownlee. 

R7·1l r Page ES-9, 3.2, Second Bv.llet 

'I'hls sentence could be made a little more clear. 

R7-121 Page ES-9, S.2, ll'lfth BulJet 

The range or power costs appears to represent the cost over average w-.tter 
conditions. We suggest also providing costs for a worst case ��ecnario. 

R7-13 1 Page 2.18, 2.2.6, Firat BuDet under JI'Iow Augmentation 

Releasing 6.45 MAF of water over 61 days (May and June) produces a Oow of 
about 53,300 cubic feet per second, not 60,000. 

R7-14 1 Page 2.18, 2.2.6, Second Bullet under Flaw Augmentation 

Perhaps ft should be mentioned that the 90 KAJo' of uncontractL'Cl storage from 
the Wutcr District No. 66 Rental Pool has not yet been rclcn.scd th.i.9 year. 

R7-1S I Page 2.19, Temperature Control 

11tis paragntph implies that NMFS callt.'<i for a combined release of 400 KAF 
from Dworsh::tl( (270 KAF') und Brownlee ( 130 K./\1-'). In fact, Idaho Power C01upany 
had already plaamed to release up to 137 1\J\Jo' from the Brownlt.'C reservoir in July 
as a part of their operating plan under the "Fall Chinook Interim Recovery Plan 
and Study.· In 11-ddition , the last sentence lea'l.-es the iinpression that the 
September releases for temperdture control opcr.ttlons for adult fish passage were 
fully Implemented. For c.."CUDplc. although 200 I<AF from Dworshak was pi'O'ided 
in September 1992 for tcmpernture control opercllions. Idaho Power did not draft 
100 I{AF from Brov.nlcc in Scptcmbt.-r for tcmpcrdture control due to the project's 
low rcfill probability. 

R7-16 1 Page s-a, Table 9.2·2, under the No Action Alternative 

It should be noted that Idaho Power Company has provided water for spring 
llow augmentation in pre- 1992 operations. Their commitment was to provide up 
to 1 1 0 KAF in May (no waft below 2069 feet) for flow augmentation, wht.'D needed. 
It should nlso be noted that the same opcrdtlon at Bro'l\·n1ee should be assumtd 
for all other alternatives lo May. 

R7-17 1 PBge 3-9, Flow AugD.lentatlan, Item 1, Fint Bullet 

It should . be noted that the 900 KAF from Dworshak is in addition to any 
minimum outflow requirements. 

R 7 -18 11'agc S·9, Flow Augmentation, Item 1, Second Bullet 
It f!t not dear whether the 270 KAF from Dworshak for summer fl� is 

p.�mided under every water condition. 

R7_19 l Page 3-9, Flow Augmentation, ltem 1, Fourth BaUet 
Other IOC'.a.l constraints can also prevent Dworshak from maintaining a 2 kcf.<t 

minimum outflow. In particular, flow constraints at Dworsha.k lo October and 
November may ovenide the 2 kcfs minimum Oow target. Have these other 
constraints been considere<J in this analysis? 

· 

R7-20 I Paga S-9, Flow Augmentation, Item 2 

It appean from page 3·20 that Brownlee will shape 190 KAF or upper Snake 
water dw1ng the spr1ng mtgr.ttton pcrtod. If th1s Is so, It should be stated In this 
section. 

R7-21 1 Page S-14, Ftr.t Paragraph 

It slloulc.l be stated wbeUn:r the auulysls wa::� pe1fonnec.l as a refill study 
(r�servoirs start full at the beginning of each water condition) or as a continuous 
study (reseavoirs start where they lt!ft ofrt.hc year before). 

R7-22 1 Page 3- 14, 3.6.2 Mnlnatem Flo'W'I, Second Paragraph 

The example in this paragraph is hard to wtderstand. Is t.he important point 
that. althoueh the monthly average increase lo flows does not appear to be large, 
for a given day in the month the flow increase could be substantially higher thilJl 
the avcrc�.gc? If this is the intent then pemaps a rewordlog of this paragraph 
would ht:lp clarlfy thi:� }JOint. 

R7-23 1 Page 3-20. Flnt BuUet 

This sentence could be more specific in stating that 137 KAF will be provided 
by Brownlee aud the a·est (270 Kl\F) from l)m)nsbak. 



NORTHWEST POWER PLANNING COUNCIL 
(TED BOITIGER) 

R7-241 Pqe 3-20, �ad Bullet 

How does this sentence translate into a sys�em operation? Was thi� modP.led 
or is It just conceptual thinking? 

R7·2Sf Page 3-20, GeDera1 ColdDICJIW 

1be preferred alternative (number 4) calls for the use of uncontractcd water 
from Snake River projects above Brownlee Dam. 1be Council's program also calls 
for the use of this water. While the availability of water in projects above Brownlee 
ill ·difficult to aases!l, tlle Couucil strongly supports dl'urts to secure the full 
amount of water available for juvenile �tion. Excluding Dworshak and 
Brownlee. the Council's proera,m calls for 427.000 acre-feet (KAF) of water from 
the Snake River Basin: 190 KAF for spring Dow augmentation, 137 KAF in August 
to replace water drafted out of the Brownlee reservoir In July and 100 KAF In 
Sc:ptelllber for teutpe�atw·c couu·ol to augment tllc 100 KAF t..vutrltJutfon fium 
Brownlee. It is not clear In the SEIS that the full amount of Snake River Basin 
water Is bcinl! considered for the 1993 opemtion. In addition, the Council 
recommends that impacts to the entire Snake River Basin be Included in the SEIS 
since these projects play an integral part of the 1993 flow improvement strategy. 

R7-26 I Page 3-20, Brownlee, Flnt Paragraph 
I •·• 

1be Co\Ulcil's understanding of ldabo Power Company's water. budget 
conuuitment is tl1at they wiU attempt to provide up to 1 10 KAF in May unless their 
refill probability is adver.sely n.ffectcd. We do not unde111tand where tbc 138 IW' 
of water budget volume for Brownlee came from. 

R7-27 1 Page 3·20, Gl'lmd Coulee, Firat Paragraph 

Anotbcr limitation at Grand Coulee is the 1 ,285 foot mininlUm eiC\ation 
requirement in June. July and 1\ugust for recreation. 'Ibis limit should be active 
for all of the altemalives. 

R7-28 f Page 3-22, Ubby, Second Paragraph 

Council analysis has shown tllat in addition to Libby elevations occasionally 
beinl! lower under an alternative 2 type of opetation, they were also found to be 
higher in some months. 'lbe net impacts to monthiy average elevation levels were 
small and the impacts to reflll (elevalion by the end of July) were insignificant. 
1be state of Montann has reviewed the CouncU's analysis and believes that while 
monthly averages show little impact. daily fluctuations may present larger 
problems. This issue continues to be an Important one that the Co\Ulcil is 
examining . 

• • 

R7-291 PEge 3·23, Table S.IS·8 

If the Libby and Hungry Hon;e operations were "fi."'ed" e."tcept for alternative 
number 3, why is the "No Action· elevation at both these projects different from 
the other alternatives? Shouldn't alternative 3 be the only different one? 

Table 3.5·8 shows the July eleva.tion to be identical for alternatives 2 and 3. yet 
the relill probability Is hfghcr for alternative 3. We do not belleve this to be in 
enur since the median elevation could stay the same wbJle the refill probability 
could change. In this case a duration plot for end of July elevation may illustrate 
refill impa:cts In a clearer way. 

R7-30 I P�e 4 · 15,  Harvest Reductions, First Bullet 

An important amendment In the CouncD's Phase 3 Fish and Wildlife 
addresses a decrease in harvest rates. 'llle Counc11's program calls for fall 
ehinook luuvest nttcs to be reduced to 55 pcn:ent. 1be Council suggests that the 
Corps incorporate this harvest rate In their analyse<t. Jn nddftfon, ynur analyses 
assume a return to 1991 harvest levels in 1996. We believe this may be 
optimistic. 

Ham�st is an important facet of any recoveJY plan and one in which significant 
increase!! in tlle number of returning ndult� r..an he observed. The harvest mtes 
includL'<f in the Council's Phase 3 plan were Incorporated. In part, as a component 
of a regional solution. 1bis solution. to be maintained, must maintain the concept 
of regional cost·sbanng. 

R?-31 1 P.:ge 4.-67, C'-'!pt�Clty LaRReA 

'.lhe cost of capacity losses is non·zci'O only if the Northwest were not capacity 
surplus and If markets exiSt fur that surplus. The assumption lllitdt: hs that the 
lost capacity (after the first 1 ,000 megawatts) could have been sold. It Is possible 
rhat U1e1-e would be no mnrkP.tl.l for this capacity dwiog this time of year. i\S a 
suggestion, the cost of lost capacity can be shol\"D as a range from zero (no 
marltcts a\ailable) to $ 1 1  million. 

R7-32 1 Page 4-67, Noa·Brm Eaergy Losaea 

It should be nott.'Cl that the loss of non·ftno energy under this listed Item is due 
to the loss of system flexibility. that is, due to the more constrained operation of 
the four lower Snake projects and Jubn Day. It does not n�Oect lost non·r= 
energy due to Columbia River actions. 

• 
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R7-33 1 Page 4-70, 4.9.3, Lut Parapaph 
1be Columbia RivP.r acHons, if Included In Ibm planning, would represent a 

loss of about 330 megawatts of FELCC. This is true only if the entire hydroelecbic 
system is allowed to nex or make up as much lost poW& as possible. In Ita Fish 
and Wildlife Program Amendments, the Couuctl dld not appnm: a 11rm planning 
approach due to the added cost and severe refiD impacts to other resenolrs. 

R7-34 1 The use of a spreadsheet model to determlne costs for Columbia � actions 
prQvldes only a rough approximation of the potential cost. The assumption made 
is tliat durlDg a year Wben water Is to be stored lo the Columbia. all secondary 
energy would be withheld lo storage first. Secondly, if this does not provfde the 
required volume. more water would be withheld and energy purchases would be 
made fi:om out-of· region uHlltiea to make up the lost generation. 

n1e COunCil's analysis. using the S)'lttc:m Aoalysis Moclel (SAM), 5howa a more 
detailed series of operations. First of all, If water is to be stored, secondary energy 
is withheld. If requirements can for more water to be withheld, then SAM will do 
50 and replace the lost generation with the cheapest resource a\-ailable. 
Replacement energy could come from idle Pacific Northwest thermal re50urces, or 
from swplus B.C. Hydro ent:rgy. As 11. Wit l'etjC)&t, SAM wf11 purchase energy &om 
califom1a to make up lost generation. 

Assuming that all replacement energy (after secondary is curtailed) w11l come 
from California utllitfes may innate the estimated cost for this operation. 

lt. \""'\"'V.'\WIIIIIUI\.Ciol'f' 

• 
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(DONALD PONOZZO) 

Ll-1 

B O A R D  O F  C O U NTY C O M M I S S I O N E R S  
C\.£AAWATEA COUHTV 

I,O.BOA III OROFINO, IOAHO 83544·0588 

November 30 , 1992 

Robert D. Yol z, Colonel 
u. s. Ar� Corps of Engineers 
Wal l a  Wal la  Di strict 
Cf ty/County Airport 
Wal l a  Wal l a ,  Washington 99362-9265 

Re: Loweri ng of the Dworshak Reservoir 

Dear Colonel Yol z :  

tZtll UI·JIII 

The ci ti zens of Cl earwater County as wel l  as the surroundi ng counties are 
striving to di versi fy their econo� with tourism due to the dec l i ne of the 
logging i ndustr,y, and in doing so the Dworshak Lake has become a main center 
of attraction . For a number of years , the Corps of Engineers and Bonnevi l l e  

,Power Company had respected the fact that when the Dworshak Dam was bui l t ,  
recreation was one of the three sel l i ng points to the public  for its 
creation. There had been an agreement that the reservoir would  be at ful l 
pool from Memorial Day in Hay through Labor Day i n  September. 

Now it comes to l i ght that some of the
. 
dams in the Paci fic Northwest may be 

hampering the migration of certain species of fish. Were there no 
"envi ronmental Impact statements" requi red? Is i t  envi ronmental ly sound to 
crippl e the economi c tax base that pays the governmental agencies who claim 
that the ff sh must prevail  and humani ty can figure out yet another way to 
survive.  Now that everyone has adjusted themsel ves to depending on the 
diversi fication the dams have brough t, in our case, speci fical ly the 
Dworshak Dam, it  has been decided, in an effort to save the "migration 
habits" of one sma l l  fish, al l the dams and rivers are to be used for ''its" 
survival . Not the survival of the fish i tsel f, but i ts migration hab f ts .  

Ll-2 � There is  to date no biological evi dence that lowering these dams to their 
maximum l evel or changing the water flow ·is doing anything for the fish 
mi gration . Therefore , al l pool s shoul d remai n  at operational l evel s .  

Ll-3 l llY no means are we i n  favor o f  this unproductive and use l ess experiment a t  l the expense o f  al l taxpayers. We insfst the Dworshak Dam i s  t o  be used as 
f t  was Intended . 

Ll-4 1 The Board of County Commf ssfoners,  Cl earwater County , Idaho hereby go on I record in object! on to any further "drawdowns" of the Dworshak Pool . There 
l1t1s b. biol ogical evi dence that thi s wi l l  help  the fi sh.  We feel the 
expert :loes not help the fish and causes our cftfzens to pay a double 
burden, h f gher electrical rates , l ess economi c diversi fication . • 

Sincerely,  �� 
Board of County Commi ssioners 
Clearwater County, Idaho 

DP : ah 

cc: Cec i l  Andrus , Governor 
Bonnevil l e  Power Admi ni stration 
National Ma rine Fisheries Society 
Larry Cra f g ,  Senator 
Dfrk Kempthorne, Senator 
Larry LaRocco, Representative 
Michael Crapo , Representative 
Marguerite McLaughlin, Senator 
Cha�les Cuddy , Representative 

• 
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WILDLIFE FOREVER - INC. 

(CLYDE V. BRUMMELL) 

��� � 
WILDLIFE FOREVER - INC. 

November 5 , 1 992 

Dept . of the Army 
Walla Walla District 
Corps of Engineers Bldg, 602 
Walla Walla, Wash .  99362-2965 

843� S.E. 17ch Avenue 
Pordand, Oregon • 97202 

Phone �03·233-4841 

��· ·· ., -\ ;,  r{ ,� • l,)l, t:, : , f • •  
. �· ,t,,� . ..  .-,, I • '  . �  

Subject : " Draft" Supplemental Environmental I m pact Statement, dated Oct . 1 992 . 

Comments : 

I ,  The programs detailed in the " D ra ft" appear to have been researched very 
well and as to their technical applications this organization has no method of 
ascertaining their consequences . 
2. As a "volunteer group" in the Wi ldlife In the State of Oregon and Southern 
Washington we wil l  only comment on impressions from reading the " Draft" and 
general membership consensus . 

Al-11 3. Controlling water flow a t  dam si tes . 
A. We have concluded the Idea Is worth trying.  To not try Is penny wise and 

pound foolish. 
· B .  Fry migration , from our layman observation, is that transporting the fry 

Al-21 below Bonnl vllle Dam Is more pratical, less costly , and less mortality on fry or smolt . 

Al-3 

II. What concerns us I s  rearing of fry In the Snake and Salmon Rivers , then 
transporting them below Bon nlvl lle for their ocean voyage and return. 

A. Return, then becomes a question mark of losses to all  spicles ,  mos t ly man . 
B .  We are concerned, even upset , over excessive Chi nook taking in the 

Columbia and Ocean ent ry. 
5 .  This organization works i n  the Oregon and Washington Salmon and Trout 
Enhancement Program, therefore, we have a "material" Interest In percentage 
returns. The writer having been I n volved since 1 97 9  at 22 1 2  SE Lambert , Port land , 
on Crystal Springs Creek; 

A. We have over 5 0  members who also participates I n  the program of hatchi ng. 
B. Consequently we also undertake salmon habitate rehab on streams below 

Bonnivllle Dam In both Oregon and Washington, 
C. While this has been "State" di rected we are "somewhat concerned" your 

programs are not further transferred to this volunteer force above providing 
eggs to hatch. . . 

D .  We believe these volunteers are better equipped to solve more problems 
but flnd little, If any , operational di rection from The Corp of Engineers 

Al-41 6 , \Yater lowering will  be cos tly In operation and capital cost In electrical cos t .  
A .  Equated against our activities and we would hope other volunteers a 

savings of capita l .  
B .  In this view , though laymen a n d  women , we cannot get the logical equations 

to · compute on a "capital loss bas i s " .  

Al Sl 7 .  Fishing days must b e  c u t  at t h e  mouth o f  t h e  Columbia R i v e r .  W e  propose 
• 

that only Friday, Saturday and Sunday be considered . 
A. Limits be cut to one chi nook 211 inches and above and one Coho daily,  

l imit  of six i n  those three days per punch card , but only 3 Chinook and 3 
Coho. 

B .  No "gillnetting" until  su fficient returns are restored to a l l  st reams upriver 
for at least seven years . After 7 years a review. 

I 1) The "gillnetting" loss o f  capi tal must be bought out and we would 
support a stipulated dollar amount and paid for with a State and Federal Llcerise 
fee of not more than $2 5 . 00 combined earmarked for "oil fnel l i n n "  huv n o o l  

Al-S 
(cont. 

( 2 )  

a·. We believe other users, should be restricted to Treaty designations a s  agreed, 
but proportionally reduced with computed "glllnettlng take" . They must also help. 

A .  American I ndians and Sportsman Fishers must surely agree we have a 
problem of restori ng the Salmon on the Columbia River Systems, therefore, I t  
makes no logical conclusion t o  limit one and have another "overflsh" . 

B. The last word hereon 11overflsh" Is the mai n culprit of the destruction o f  
salmon runs I n  t h e  Columbia River Systems . 

Now days with fancy electronic gear a "school of salmon" doesn't have an 
equal fai rness of survival, True the dams , turbines, fish ladders , etc have 
their toll, but we are addressing that , but not the overfl shlng. 

C .  In your " D raft" w e  fl nd little, If any , addressing this very huge problem. 

Concuslon : 

We have stated our concerns on the "Draft" and sl ncerly hope logic and sound 
reasoning wil l  prevail for the Salmon and Steelhead . The word Salmon , we Include 
all Chinook, Coho, Jacks , Pinks, whatever, as a l l  salmon are pointingly endangered. 

We, again ,  as Laymen and Women have stated our positio n ,  not from· a desk or 
back room , but those out front working as volunteers to restore salmon , elk, deer 
and other wildli fe habita t -! .  We believe deeply and sincerly man needs to stop and 

· share the envi ronment with wildlife as It exist toda y ,  taking a lesson from Chel f 
Joseph that mother nature Is the preservor of us al l ,  man and wildlife ,  to this 
we will not apologize 

ee l Oregon-Washington Game Commission. 

�jspect fully,  /.::? A /} J�;j-l\.?(f.,fpJ!. �� /-
Clyde V. Brummell / 
By brders of the Board of Di rectors . 



NORTHWEST IRRIGATION UIIUTIES 
(DARRYLL OLSEN, Ph.D.) 

NIB 
Northwest Irrigation Utilities 

TECHNICAL MEMORANDUM 

DATE: November 101 1992 

CSOJJ 2J�·�8�� 
Fax ISOlJ 2J3·3076 

025 NE Multnomah. Sultr lOIS • Portland. Or"9on 97ll2 

TO: lA. COl. Roben D. Vob, Walla WaUa Dlst., Army Corps 
Mr. Pm Poolman, Wu.Ua Walla Dlst., Army Corps 

---
FROM: DanyU Olsen, Pb.D. �t/. 

Regional PIBDDn-/RescSurcc Economist 
SUBJECT: Nortbwcst Irrigation Utilities (NIU) Comments ou tbe Dmft Interim 

Columbia IUld Sonke Rivers Flow Improvement Mcasun'S ror Salmon-DroR 
Supplcmeatal Eariroameutal Impact Statelbent (SEIS) 

71ren Lf mru:/1 to proise about the SEIS. For example: tile general quallty of the technical 
information presented; the usc of salmon life-qcle models to e.stimnlc system operation 
Impacts (though measure marginal benefit esliruates arc required); tile expllcit ldentlflcatlon 
of the "critical assumptions" employed within the Bonneville Ufe-qclc models; and the 
further development of cost-effeL"tivencn analysis relative to the 1992 Options/Analysis EIS 
(tbough funhcr modification to the analysis formal is required). 

More specifically, NIU submits the foUowing technical comments and recommendations 
regarding the SEIS to the Corps of Engineers and to the Bonneville Power Administration, 
the Bureau or Reclamation. and the National Marine Fisheries Service (hereinafter referred 
to as supporting agencies). 

A2-1� Gi�n 1M cirr:umsttma�.r pusd by the Endangered Species Act (ESA} listings, NIU generally 
supports tl.e "dedsion to make AlUTMiive 4 (modifieJ 1992 optrtllions} tlul pnfund action 
tlllenlllli�, for inluim sp�m OJ¥ralions. But Ibis support Is �mpend wilh considerobk 

I ruena&tns aboultl.e uncertoilll} of tlul marginDI smolt suni1'01 bene.{lls c:urnnlly eslimakd from 
A2-2 flow ""B""'dalio11 or ruel"1'0ir Jra..,J,,.,. ·--· 

With regard to the issue of uncertainty pervading marginal smoll survival estimates related 
to flow improvements, NIU suggests that some Important data analysis omissious are 
apparent within the SEIS (as weU as the 1992 Options/Analysis EIS). First, it is noted ll1at 
the smoll tmvel time analysis prepared by the NMFS Northwest Fisheries Science Center, 
Quarleriy kporl (January-February-March, 1992) has not been discussed within the SEIS. 
This repon, ''PIT-Tagged Spring and Summer Chinook Salmon Detection Rates Compared 
with Snake River Flow at Lower Granite Uam," ottered the foUowlng findings: "Oru 

• 
l'f"Q.l:ltrn • ."qtt(f..lt:tJfP • f,..�� 

A2-2 1  ob:sert'atiotu at lA•va Granite Dam indicated tl�at prior to 14 May in 1989-1991 (by which ri11w 
(coat J 90-9J% of the ounnigranu had passed), flow luul lillie effect 011 d1e dynamics of the 

• outm/gratiotl of hatchery or wild sprillg/sturuner cllinook salmon populotiotu. 17tere was virtuolly no difference i11 fi:sh mo•oenrent patterm for t/1e 3 year.r in each of the three group.v nJ 
chinook salmon. • 

Second, ncilher tbe SEIS nor the 1992 Optlons/Analysu EJS noted the PNUCC 1991 report 
on smoll travel lime and Dow regime relalionsWps in the John Day Pool. 1l1is report, 
"\'earling Chinook Salmon Travel Time and Flow Regime Relatloushlps In the Johu Day 
Pool, 1989 and 1990," indicated that: "Based on these statistics and cofTelponding data sea; 
it r.nnnot be said thnt flnW$ .dgnijicamly alfect lrtlvel time with a high level of confidence [at the 
200-300 kcft range} ..• Within tile technical lilemtun:, it is suggested that oilier 11ariables may p/uy 
an imponant rok in Influencing smoll lrtJI!t!l lime. • 

NIU recommends that both or the above reports-as weD as any other pertinent, technicaUy 
based studies that have been overlooked-be acknowledged and described within the Final 
SEIS (see enclosures). 

A2-3J NIU strongly supports the ust of salmon life-cycle models to assess dill biologiml efficti�m,s.\' uf 
Slllmon reco�ry pla11 alkmatjru; tire biolog/tul objer:ti�e for lifo-cycle analysis s/rould foau 011 
mumlng oduJI salnwn 1u Idaho •'Oiull. 

• 

NIU stridently coucuri with tho Corps' 11lld supporting agencies' analytical modeling 
approach thai emphasizes a review of a combination or recovery measures, rather than a 
"narrow focus" on aU separate life-stages. Tills approach is consistent with the development 
of a weak stock salmon recovery plan that would incorporote multiple altemnllvcs, and fur 
the need to provide a least-cost planning basis ror understanding measure optimizatiun
acquirius tbe hlsJ!est level or biological beriefit for �..;�r.h rt:r.nvr.ry dnllltr �pent. And it is 
important that the biological objective is not diminished or d.lsaggregated to a meaningless 
concept or directed toward a proxy variable. 

However, a technically competent cost-eff�tivcue.-u analysis must be based on a review of 
the major altemat.lve.s' biological effectiveness. 11J.Is review should assess each alternative 
not as a "stand alone" measure, but as au integral component to a comprehensive set or 
recovery measures. This analytical approach Is obtained through a marginal benefit 
IISll�ment, within 11 u."t-cffcctivene» framework. 

7'he life-cyde anolysls s/roultl be /IICUSI!d on nawe17 m����SUre.s' m�UJ:inal beneflls, in onk.,. tu 
estimaJ:e uplicilly d.e at/Jd bioW,-icol benqits tluit't!d from an:t given mmsun. 

As noted above, tbe correct application for tbc cost-effectiveness framework should embrace 
a marginal benefit assessment. A set or recovery measures should form the "base case" life-

2 

• 
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NORTHWEST IRRIGATION UIIUTIES 

(DARRYLL OLSEN, Ph.D.) 

A2-3l cycle modeling run, to estimate returning. Wf!ak �lock �ohnnn hack to Idaho waters. From 

(coot J this base case context, each major measure is separately removed from the set, with a new 

• modeling run prepared; one modeling iteration for each measure marginal benefit 

assessmenL 'fbe difference In retumtog adults across Lllffcrcnt mwcliug 1 ua.s, with anll 

without each measure, determines a measure's marginal benefit to the comprehensive 

recovery plan or new system operations. 

The ''critical assumptions" section of the SEIS (pages 4-14 to 4-17) for life-cycle modeling 
clearly sdpuhates •uiUc uf tbe major measures for a comprehensive set of rocowry pl:m 
measure.' or loterbn system operation actions. These key measures Include: In-river 
commercial hiUVest reduction (note: the SEIS dld not Identify any harvest reduction costs, 
but should); habitat improvements; the NPPC Dow augmentation option; transportation 
improvements (the SEIS offered a limited discussion); predator control; and reservoir 
drawdowns. 

It is crucial that the SEIS separate key measures for life-cycle modeling analysis. For 
example, the biological benefits-the marginal adult fish returns to Idaho-resulting from a 
drawdown of the Jolm Day Pool to elevation 262.5 should be independently identified within 
tJae modeling analysi•. Action on tbe John nay Pnnl 5hould be treated as a distinct measure. 

A technical objective of the Corps and supporting agencies should be to Corm a cost· 
effectiveness analysis that is "strucrurally consistent" wlllt tbe aoalysls illustrated by Figuac 
1 (see page 4 and enclosed report). 

A2-41 To mon fully come to terms w/Jh the 4/xwe COIIUIWIIs t:t111CD71ing the cost-4/.fler:tivmess tlluUJSls, 

the NIU nquut' that the Corps conveM il wst�l'tness anni,sis work group, sbniiDr to the 
work group thDI wu.s funru:tl ufter dw tYktuc af d"' 199Z Optiotu/rlna/ysis BIS, 17u: 
OpiUJIU/Anolysis EJS economics work group pnwed to enluJnce .substturtiDUy tM tedu!ienl 
oppi'OIJeh used in tM Finlll l992 EIS. It Is lik6y tJuJJ the SEIS could beM,/il from d� some ty� 
of work group, os M.rlL 

cc: Bruce Lovelin, Exec. Dir., NIU 
Nru Board 
AWUF Board 
Gary Smith, NMFS Seattle 
Don Bevan/Jim Crutchfield 

NMFS Salmon Recovery Team 
Atiention: ESA Admlnistnllive Record 

Salmon Recovery Pion Ecooomics 

Enclosures: (Only to Volz/Poolman) 
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A2-4 
(cont. 

THE PATH 1'0WARD CO!ti-EFFECI�SS 

A marginal benefit assessment can be made to review the incremental fish benefits gained
weak stock 6�h returning to Idaho wateB-relative to measure costs. This is accomplished 
by identifying the incremental benefit provided by a separate recovery measure, when 
"removed" from a compreheosivc set of measures that form a recovery plan. 

Figure 1 portrays a "quadrant level" approach to cost-effectiveness analysis (low water 
actions are desienated by italics). By using this approach, the range of uncertainty underlying 
fish benefits or economic costs, for cost effectiveness ranking, can be substantially minimized· 
-an alternative is given a relative ranking defined as greater or less than a certain value for 
6sb benefits or economic: costs. This analyricol opproocb furtl1or modorotcs tbo uocert.'linty 
of biological benefit estimates by focusing on an "optimized" lint-rctum-qcle instead of 
attempting to "forecast" fish returns over multiple life-cycles. 

FIGURE 1. COST-EFFECTIVENESS ANALYSIS 

RECOVERY MEASURE MARGINAL BENEFITS/COSTS 
(QUADRANT RANKS 1.2.3.4) 

ANNUI\L S 

I 
HARVEST·2 

IIAR YEST·4 

i 
I 

SNAKE·MOP•1 I f!IPPC.F11)W.{{ (+Tru•p.) 
JOHN DAY·I  IIAOITAT•1 

MORE THAN I JOHN DM·2 (4) IIABITAT·1 (J) 
$ 1 0,000,000 I 

HARVEST· I 

IMRYEST·J 
PREDATOR-1 
l'llEDAt'OR·:I 

I 
1 I TRANSPORTATION·1·2 

TRANSI'OR TATION·1·4 

(I) 

I 
(2) I 0 �------------------------� 

LESS THAN 1,000 FISH WILD SALMON 

(FIRST-AETURN·CYCLE) BACK TO'IDAilO WATERS 

Within the parameters of this aoalysis, the most cost-effective salmon recovery altern�rives 
are estimated to be traosportation improvements, in-river commercial hiUVest restrictions, 
and predator control programs. Reservoir drawdown alternatives would offer the least 
viable, least cost-effective measures to be included within a salmou recovery plan or interim 
system operatio1111. 

Source: Olsen, D. 1992. "1M Padt Toward Cosr-Effectivenas, A Worlcing Paper Attalyzing the 
Cost·Effeclil'eness of Major Salmon RecOIII!f)' Ailemadlles." Nurthwo·• Trri�, ... riun Utilities, 
POI'IIIlnd, Oregon (October 1992). 
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FLATHEAD WIWUFE. INC. 

(HERBERT JOHNSON) 

Dep t .  of the Army 
Wa l l a  Wa l la Dis t r i c t  
Corps of Engineers 
CENPWPL-ER 
Wa lla Wa l l a ,  WA 99362-9265 

Gent lemen : 

F l a thead W i l d l i fe ,  Inc . 
P . O .  Box 4 
Kal i spe l l , HT 5 9903 

Novemb e r  1 1 ,  1 9 9 2  

Thank y o u  f o r  t h e  oppo r tun i t y  t o  c omme n t  on t h e  Supp lemental  
Envi ronme ntal  Impact Sta teme n t . Being a spor tamens group i n  wes tern 
Hon tana , we have a sincere i n terest  i n  the w e l fa re o f  fish and 
wildlife whe rever they occur , howeve r ,  we a l s o  have conce rns for 
the local environment . In that ligh t  we r e s pe c t fu l l y  submi t the 
following comments : 

AJ-11 We fee l  that Hungry Horse and Libby dams were operated 
i n  an abnorma l regime i n  1 99 2  and thus should not  be used a s  a 
"norma l "  base for reference . Also i t  shou l d  be noted that da i l y  
fluctua t i ons i n  d i scharge a t  b o t h  dams l i ke l y  impa c t  residen t  fish 

AJ-21 populations as severely as annua l fluc tua tions . I f  resident  fish 
populat ions are adve rse ly affec ted by salmon re covery regime s ,  
then m i tiga t i on expenses and effo r t s  a re wa s t e d .  

I t  should b e  noted tha t pe t i t ions have been fi led w i t h  the 

AJ-Jl U
· 

. s .  Fish and Wildlife Service for l i s t i ng und e r  the Endange red 
Species Act for both wh ite s tu rgeon in the Koo tenai River  and for 
bul l  trout i n  the Fla thead R i ve r .  We would hope , perhaps naive l y ,  
tha t our endangered species  wou ld have a s  much c l out a s  someone 
else ' s .  

We , l ike a l o t  o f  o ther Hontanans , fear that  changes i n  the AJ-41 reservoir drawdowns wi l l  res u l t  in the pools not reaching • fu l l  
pool e le va t ions in some years and the subsequen t  drawdown then 
would have severe  consequences for fish popu l a t ions , recreation i s t s , 
and the e nvironment . Nowhere i n  the SEIS did we find a "wha t i f " . 

t�� 
Secretary 

• • 
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HARNEY ELECTRIC COOPERATIVE. INC. 

(JACK HEASTON) 

�-- · HARNEY ELECTRIC CooPERATIVE, INc. 

November 1 2, 1992 

ttll HINII ILVD . 

.UINI. OIIDON lrJB 
PMONE:IIQI7J.-t 

Lt. Col. Robert D. Volz, District Engineer 
Department of the Army 
Walla Walla District, Corps of Engineers 
ATTN: CENPW·PL·ER 
Walla Walla, WA 99362-9265 

lf.fiVICI CINTIRI. 

OROVADA, NI!¥ADA 

PIILDI.OAIQON 

Re: Draft SEIS - Columbia and Snake Rivers Flow Improvement Measures 

Dear Lieutenant Colonel Volz 

Thank you for the opportunity to comment on the Draft SEIS. 

It would certainly be pretentious for us at Harney Electric, a little electric co-op out In the 
·eastern Oregon desert, to proclaim ourselves experts and sufficiently well acquainted 
with all aspects of your draft SEIS to offer detailed technical comment. We have neither 
the expertise, staff nor Inclination to read the draft from cover to cover. make eny sense 
of it et all and come up with substantive conclusions as to Its adequacy. However, since 
this can be nearly universally applied to all other respondents, and It certainly Isn't going 
to slow them down noticeably, we ask that the following comments be Included In your 
deliberations In whatever It Is you finally come up with es regards hydro operations end 
flows. 

A4 11 11 seems to us that despite the protestations of a few groups long on rhetoric end short 
• on common sense, there is virtually no scientific evidence whatsoever that flows or 

drawdowns would likely heve any statistically significant effect on smolt travel times. It 
sounds good, makes really great speech material, but it just doesn't fly. In fact, there 
are two studies quoted in Mr. Darryl! Olson's November 10, 1 992 technical memorandum 
to you, whose findings clearly state there is no causal relationship between flows and 
travel time. 

Others feel that flows could actually harm the fish we ere trying to help. It's pretty 
obvious that various flow augmentation schemes end drawdowns have serious impacts 
to other river-oriented resources. It remains quite surprising to us that flows are even 
being considered es a viable alternative. In fact, politics and mollifying the shrill screams 
of the extremists aside, why are you seriously thinking about it? 

We view flows or drawdowns or whatever to be just another handy self-serving solution. 
One of those things that sounds good but doesn't really accomplish anything. We're 
opposed to those kinds of convenient single Issue fixes to complex problems. Therefore, 
we can't see the value in flows, especially In light of the potential for harm to tar9et 
species. scientific evidence to the effect they don't decrease travel time (We aren t evan 
convinced that travel time is ail that big a deal in smolt survival anyway.) and the 
obvious deleterious effects on other river-oriented resources. 

A4·2 

Lt. Col. Robert D. Volz 
Page 2 
November 1 2, 1 992 

Lastly, wa would urge that whatever comas of this ba subjected to a cost effectiveness acrutlny to reduce the likelihood that what we're really bur.lng here Is stock In some cleverly-veiled exttemlst agenda, grants, entitlements and maginary administrative expense reimbursements, and, mora staff, staff meetings, coffee breaks and PCs for 
unnecessary agency personnel. 

Thank you for considering our views. We don't envy you your task. 

Sincerely, 

-�"'tr:;a--
Jeck Heaston 
general manager 



WESTERN MONTANA ELECTRIC GENERATING & TRANSMISSION COOPBBATIYB. INC. 
(RONALD H. WILKERSON) 

WESTERN MoNTANA ELECTRIC 

GENERATING & TRANSMISSION COOPERATIVE, INC. 

• 

1209 Mount Ave. 
Missoula, MT 59801-5601 

(406) 721·0945 
FAX (406) 721·3738 

November 12, 1992 

Lieutenant Colonel Robert D. Volz 
District Engineer 
Department of the Army, Walla-Walla District 
Corps of Engineers 
Attention: CENPW-PL-ER 
Walla Walla, WA 99362-9265 

Dear Colonel Volz: 

The purpose of this letter is to submit commeota regarding the drafL 
Supplemental Environmental lmpactStatemeot, Interim Columbia and Soake Rivers 
Flow Improvement Measures for Salmon. The memben of. the Western Montaoa 
Electric Generating & .TraDimission Cooperative, Inc. (Western Mootana G&T) as 
identified at thifbottom ·or this page are each a full requirements customer of the 
Bonneville Power Administration (BPA). · :Aa"iuch, we are coocerned about the 
CODstnUnts on J)ower generatioo and reduCed reservoir levels caused by increaaiog 
flows to accommodate fl&h and wildlife. 

AS-11 1. 

AS-21 2. 

Our comments follow: 

In the Executive Summary, Section 1.4 Scope, paragraph 3; the atatemeot is 
made •Based on the assumption that the rate of ju11enile salmon tra11el is 
directly related to water velocity, it is possible that imp rolled flow conditions in 
the Lower Snalte and Lower Columbia Rivers will increase suroi11al of salmon 
in the Columbia Ri11er Basin. • This ja ooe bjg assumption! Tremendous 
amounts of money have been apeot, and are lo the process of belog epeot, 
baaed upon this assumption. This aaaumptioo must be validated before mlijor 
additional flow enhancement measures are takeo. Eveo if the assumption is 
correct, we must still examioe the cost effectiveness of the alternatives of: 1) 
increasiDg the flows, and 2) traosportiog the juvenile salmon by barge or 
truck. The lowest coat alternative should be pursued. 

In the Executive Summary, Page 5, Sectloo 2.2, Alternative 2: 1992 
Operations, second bullet, third subparagraph; it Is ooted that io the upper 

· Snake River 190,000 acre feet from April 15 to Juoe 15 would be acquired via 
purchase. Is this purchase funded by BPA ratepayers? 

FLATHEAD ELECTRIC .R ELECTRIC 

Kalispell, Monlona onk. Monlana 
MISSOUlA ELECTRIC NORTHERN LIGHTS 

Mio10uto. Monlana Sond110inl. ldlho 

RA�LLI COUNTY ELEC. 

CorvalliS. Uon11n1 

VIGILANTE ELECTRIC 

Oilton. Uonrana 

AS-JI 3. 

AS-41 4. 

AS-5,1 5. 

AS-61 6. 

AS·r 
• 

In the Executive Summary, Page 6, Section 2.3, Alternative 3: 1992 Operations 
With Libby/Hunpy Hone Sensitivity, mention is made of running the hydro
regulation models with Libby and Hungry Horse "fixed" in their normal 
operatins patterns. Please be aware there is interest on the part of the 
Montana Department of Flab, WUdlife & Parka, and others, to modify the 
•normal• operation of Hungry Hone and Libby to improve conditions for 
resident fish. It Ia certainly possible some operatiolllll changes will be made 
in the fUture. 

In the Executive Summary, Page 8, Section 3.1, Juvenile Fish Survival, third 
parqraph on Page 8; mention is made of the squawfiah managemeot program 
to reduce predator inOuence on fish survival. In a later paragraph it Is 
mentioned the NPPC SPM Ufecycle model includes some recognition of 
predator control activities. Do any of these models recognize a difl'ereoce in 
the level of predator impact as a result of difFerent flow ch&�-acteriatica? 
Common sense would lead one to beUeve predator activities could be altered 
as the flows and the velocities are changed. · 

Also, this may be an appropriate point to mention that aU predators should be 
examined as to their impact on salmon including mammals at the mouth of the 
Columbia River. We should insure we aren't working against ourselves by 
increasing the population of species which naturally prey upon juvenile 
salmon. For instance, do other pme fish consume salmon smolts? Aod If so, 
should we increase the harvest of such species in order to decrease the 
predation on salmon? What inOuence do 1had have on salmon? It is my 
understaoding the population of shad has increased tremendoualy lo the 
Columbia River in the last ten years. Ia it colocidence that duriog this same 
period 1ome of the weak stocks have continued to decrease? 

Chapter 2, Pages 2-16, under discussion of "Water Budget.• The existence of 
the water budget is meotioned but nothing is said about the benefits of such 
water budgel The water budget has been in existence for about ten years or 
more. Has there been a commensurate incraaae in the juvenile survival duriog 
that period? Does the data show that increased flows of the water budget have 
been helpful? Or, is It coincidence that some of the weak stocks continue to 
decrease? 

Chapter 2, Page 2.29. Activities are continulog with regard to listiog of 
Kootenai River white sturgeon and bull trout as threatened or eodangered 
species. The final EIS should capture the current status as best possible. 

Chapter 3, Page 3-8, under Section 3.2.3, second paragraph. Did .BfA reot the 
water fivm Cascade and Deadwood Reservoirs? If so, please register our 
concern that here agaln more money Is being speot because of a presumotion 
that increased flows will help solve the salmon problem. 

• 



• • 
WESTERN MONTANA ELECTRIC GENERATING & TRANSMISSION COOPERATIVE. INC. 

(RONALD H. WILKERSON) 

AS-8J 8. Chapter 4, Page 4-16, under 'Harvest Reductions. • It abould be noted there 
Ia a cWrerence between barveat ratea and barveat levela. We favor estabUabing 
barveet levela or eecapement targete rather than barveet ratea. Harveat ratea 
elmply allow the improvement. IC there Ia aome, to be part.lally ofreet by 
bu:reaeed barveat. 

AS-91 I augpat aome iDCormation contained In appendix A regarding barveet be 
broUJht forward Into the tut on page 4-115. Moat readere are probably not 
aware that according to the NMFS Biolosfcal Opinion (1992) barveat accounte 
Cor about 8-11% and 31-39% of the human-Induced mortality of Snake River 
aprinjp'aummer, and Call cblnook, reapectlvely. 

AS-1019. Chapter 4, Page 4-41. The opinion ie upreaaed 'One year of deeper drafting 
oC the reaervolr (Hungry Horae) would not likely have a JJUJ,jor effect on the 
reaarvolr'a aquatic reaourcea! We agree. Although there may be eoma impact 
Cor a abort period, the aquatic reaourcea will quickly recover. Aa a non
blologiat, but with aubatantial experience of obeerving ftahing In varloua man· 
made reaervolre, fiab have an IUDilZlog abWty to acUuet rapidly to changing 
habitat. Tbia Ia aleo true with biolosfcal acUuatmente to cope with dynamic 
changes reaulting from Introduced apeclea. The Flathead drainage below 
Hungry Horae Ia an excellent eumple. The kokanee, the lake trout. the Lake 
Superior white fiab, and rainbow trout are all lnb"oduced apeclea of· the 
Flathead Syatem below Hungry Horae. Recent (mid 1980'a) lnb"oduction of 
myaie abrimp ln Flathead Lake baa cauaed a rapid change In the populationa 
of the varioua apeciea, including virtual disappearance of kokanee. Such 
change ia continuing at a relatively Cut rate. The exietence of and opera tiona 
at Hungry Horae Dam were virtually non-Cactore In the •craab' of the kokanee 
population In Flathead Lake. · · 

We wieb to thank you Cor the opportunity to comment. We are relying upon 
the Corps oCEngineera aa the moat profeaaional and non-political entity in the Pacific 
Northwest involved In the fish management activities. We urge you to continue to 
separate fact from fiction and to enaure your actiona are baaed upon acience and good 
engineering. You have a difficult taak - but eomeone needs to do itl 

RHW:wsb 

cc: Trustees, Alternates 
Member Syatem Managers 

)?'J\ t/. cJ� 
{ �Wilkeraon 

Manager 

• 



SIANLB¥-SAWfOOTH CHAMBER OF COMMERCE 

(TOM STUART) 

STANLEY-SAWTOOTH CHAMBER OF COMMERCE 
Stanley, Idaho 8J:Z78 

Lt Co l Robert D. Vo l z .  District Eng i neer 
US Army Corps ot Engineers 
Wa l l a Wa l l a .  Washi ngton 

Dear Co l Vol z .  

1 6  Nov 93 

Attached t i nd my comments and recommendations on the Draft 

· Interim F l ow SEI S .  I apprec iate t h e  meet i ng i n  Boi se t o r  pub l i c  

i nput . a l though I was persona l ly unab l e  to attend . 
· 

Note that 1 have cri t i cized 
a l ternatives · discussed i n  the 
add i t i ona l measures that can be 
in 1 9 9 3 .  1 994 . and 1 995 . 

the adequacy ot a l l  opera t i ng 
SEI S .  and have o t t ered spec i f i c  
eas i l y  engi neered and impl emented 

I encourage the Corps to take a lead i ng ro l e  in ma i nstem passage 
improvements tor Sa lmon . Turn your sta t t  " l oose " ,  to deve l op 
higher water ve l oc i t ies and shorter migra t i on times for f i sh .  

Regards . 

� 
Tom Stuart . Stan l ey Chamber ot Commerce 
2301 Hi l lway Dr 
Boi se . Idaho 83702 

• • 

COMMENT SUMMARY FOR Army Corps o f  Eng i neers 
BOISE , I DAHO , 1 2 Nov 92 

A6-l t CONTEXT : COE and o thers ass i s t i n g  in i n te r i m  f l o w  
recommend a t i ons a r e  no t t a k i n g  s u f f i c i e n t  ac t i on wi th regard to 
Snake R i v e r  Sa l mon s toc ks . B i o l o g i ca l  needs are b e i ng 
subord i n a t e d  to t h e  needs o f  power g e n e ra t i on , and to the i n e r t i a  
o t  " bus i ne s s  as usua l " .  Dr a f t  SE J S  o pera t i ng a l terna t i v e s  d o  n o t  
o f f e r  a broad enough range o f  o p t i ons , and t h e  a l terna t i v e s  
o f f er e d  a l l  p l aae Sa l mon s t ocks i n  con t i nued J e opardy . Na t i on a l  
a n d  r e g i o n a l  consensus requ i r es s i g n i f i can t l y  s tr o n g e r  s t eps . 

REFERENC E :  Backg round a n d  c o n t e x t  o t  Dra t t
"

SE J S ,  I n t e r i m  F l o w  
I mp r o v emen t  Measur e s , October 1 992 . 

A6-2J 1 . The n e e d  f o r  changes to hydrosy s te m  opera t i ons i s  we l l  known , 
as s t a t e d  in t h e  d ra f t  SE J S , p a g e  l - 1 :  

" I n s ummary , changes t o  the prev i ous opera t i ons o t  t h e  
Co l umb i a - Snake R i ve r  s y s t e m  are needed to avo i d  the con t i nued 
d e c l i ne and t o  con t r i bute to t h e  r e covery ot these Sa l mon 
s t o c k s . ·  

We c onaur . Wi thout order o f  mag n i tude i mprovements in t h e  
hyd r osys t e m ,  s t ock co l l apse c a n n o t  be r e ve r s ed i n  a va i l a b l e  t i me .  

A6-Jf 2 .  · The · 1 992 o p e r a t i on o t  the Snake/Co l umb i a  sys tem was a 
d i sa s t e r  t or Sa l mon . 1 992 i n t e r i m  p l an was r a t i ona l i zed in par t ,  
and approved by NMFS , by the f o l l owi ng f l ow h i s to r i e s  char ted i n  
t h e  d ra f t  SE I S ,  aha p t e r  3 :  

T•ble 3..5-1. Median monlhly nows ar l.Gwcr Oranirc by alremalive. 
Flows (lrds)� 

Alllnad•• 
April 
16·10 "''' 

A•pat 
J ... Julr I·U 

I. No Aodoo 11.1 U.l 90.9 J7.l 12.7 

z. attz Opcrtliou ll.l 100.0 91.) JI.O I I.e 
J. IMZ O,.taciou. LIBIHGH ScasiliviiJ ll.l 100.0 91.) JI.O ' 2l.C 

4, MaoiiROol 1901 Opcnoiooo IS.J 100.0 91.J J9.7 19.0 

J. Maoliliaol l901 OpcnoioOJ, Upper Snll<o 14.9 "·' 
S...itiwltr 

ti.J Jt.S ' 24.1 

No � a  t h a t  h i g h e r  f l ow recommenda t i o n s  of the F i s h  Pas sage C e n t e r , 
t r i be s , and I D ,  OR , WA f i s h e r y  agenc i e s ware n o t  used i n  t h i s  
J ud g me n t :  a l l  f l ows es t i mated above are i n  t ac t  i ns u f f i c i e n t  L �  
r e v e r s e  s t o c k  co l l apse . 

• 



• • • 

SIANLEY-SAWfOOTH CHAMBER OF COMMERCE 
(TOM STUART) 

�6-4 3 .  Ac t ua l  t l owa ach i eved l n  the Lower Snake dur i n &  the 92 
ml &rat l o n  were d i sas trous , averag i n g  only 4 8  kc t a  under the 1 99 2  
oper a t i n� p l an .  P l ana mus t  b e  made t o r  var i a t i ons i n  i n d i v i dual 
water years . H i nd s l &h t  ver i t i e s that the NMFS 1 99 2  ' no J e opardy ' 
o p i n i on was c l ea r l y  i n  error . COE ; BPA , et al s h o u l d  n o t  expect 
to J ua t i t y i nc i de n t a l  take i n  the 8 8 - 98% r a n & •  tor l i s t ed 
spec i e s , w i t h  these t l ow re& i mea . 

�6·SJ 4 ·  NMFS s tated l n  the 1 992 o p i n i on that add i t i on a l  measures mus t 
be take n  ln 93 and l a t e r  years . The SEIS r ec a l l s :  

' Th i s  S E I S  l s  a d i rect o u t&rowth o t  the NMFS consul ta t i on on 
the 1 9 9 2  opera t i ons p l a n . NMFS i nd i ca t ed i t a concern that mer e l y  
co n t i nu i n & to operate the Co l umbia R i ve r  Power Sys t e m  under t h e  
1 9 9 2  p l an wo u l d  n o t  be s u t t i c i en t  to rever s e  t h e  d e c l i n e  o t  
s a l mon popu l a t i ons . I t  i nd i cated that add i t i o n a l  s teps wo u l d  
l i k e l y  b e  needed l n  1 9 9 3  and t uture years . . •  • 

No th i n g i s  o t t ered i n  the dra t t  S E I S  a l t e r n a t i v e s  beyond 1 99 2  
protoco l s . I n  t ac t , a l l o p t i ons di scussed are l e t h a l  t o r  Sa l mon , 
and wi l l  be r e J e c t ed as ' J eopardy ' p l ana . I n  t ac t ,  the n e t  
e t t e c t  l n  the ' pr e f erred a l terna t i ve '  i s  l e s s  t h an !IX t l ow 
i n crease dur i n& the Spr l n& mi&ra t i on o v e r  the n o - a c t i on o p t i o n . 
COE , BPA , et al mus t d evelop a l ternat i v e s  t h a t  ach i e v e  
s i & n i t i can t t l ow i mprov emen t s ,  1 28 k c t a  t l ow e q u i va l e n t  a t  LOD , 
and 2!18 k c t a  in the Lower C o l umb i a , i nc l ud i n& d r awd owna i t  
necessary . · 

�6-61 5 . Real ac t i o n s  to be accomp l i s hed l n  9 3 , 9 4 , 95 t o r  S a l mon are 
n o t  addressed in the SE I S .  These i n c l ude : 

1 99 3 : 

1 9 9 4 : 

1 .  Drawdown Snake Reservo i r s  as needed t o  ach i eve 
1 28kc t a  equ i v a l e n t  a t  LOD . S p i l l  max i mum 
a mo l t a , whi l e  balan c i n g  s p i l l  and g e nera t i o n  to 
m i n i mize d i s s o l ved gases . 

2 .  B e g i n  pump mods , mar i n a mods , p o r t  mods i n  
Snake poo l s . 

3 .  Beg i n  proto type mod i f i ca t i on o t  LOD to pass 
J uven i l e  and adul t t l sh wi th r e s e rv o i r  l e v � l a  
near Spi l l way cres t .  

4 .  Augme n t  C o l umb i a  t l ows t o  me e t  2 5 8 kc t s  mi n i mum. 
5 .  Beg i n  e x t ens i o n  o t  pumps l n  John Day poo l , t o  

accommoda te MOP l n  1 9 9 4 . 

1 .  Re peat 93 t l o w ac t i ons i n  Snake and C o l umb i a .  
2 .  Comp l e t e  mods l n  Snake poo l s  o t  pumps and 

s t ruc t ures tor 4 - pool drawdown b e l o w  MOP . 
3 .  Co n t i nue pro t o type mod o t  LOD . 
4 .  Comp l e te I r r i ga t i o n pump extens i o ns i n  John Day 

poo l . 

�6-6 
(cont. 

1 99 !1 : 1 .  Drawdown LOD to near s p i l l way c r e s t  dur i n g 
m i & ra t i on . 

2 .  Be& i n  mods o t  o ther 3 Snake pro J ec t s  baaed o n  
p r o t o type expe r i e nce . 

3 .  Drawdown o t he r  3 Snake pro J ec t s  as needed to 
ma i n t a i n  1 28kc t a  equi va l e n t  dur i n g m i & ra t i o n . 

4 .  Opera t e  John Day a t  MOP . 
8 .  Au&me n t  C o l umb i a  t o  mee t  1 88% o t  CBFWA 

r e commenda t i ons . 

In summary ,  t h i s  d ra t t  SE I S  i s  n o t  a u t t i c l e n t . Nece s s ary 
proaram ohan& es have been omi t t ed . F l ow a l terna t i ves d i scussed 
o t t e r  i n • i &n l t i aa n t  chang e s , wi th l e th a l  consequences 
demons t r a t e d  in 1 992 t l o w  avera&e a . I urge COE and BPA to take 
the l ead in addrea a i n & t h e  real p r o b l ema wi t h  r e a l  o p t i ons . 
Thanks t o r  the chance to comme n t . 

Tom S t uar t 
Bo i s e , I daho 
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A7-1 

A7-2 

AORINORIHWESI 
(R. THOMAS MACKAY) 

• · J!grff!orthwest 

Department of the Army 
Walla Walla Dlatrlct, Corps of Engineers 
Attn: CENPW-PL-ER 
Walla Walla, Waahln&ton 99382·9285 

,.0. lOX IJIJI. "IIII·CII1ES, WA fJQJI.ntlf 
Sflf.ll5-MI 

November 17, 1992 

RE: Draft SEIS • Interim Columbia and Snake River Flow Improvement Measures for 
Salmon. 

The Corps of Encineera must be commended In general for the quality and content 
of the SEIS. It appean that the Corpa have attempted to uae the aalmon life-cycle models in 
determining ayatem operation Impacts. The Corps must alao continue to Include cost· 
ell'ectlveneaa analyaea aa it determines a fUture ayatem operation a plan. The coal of any 
recovery plan muat be to Improve the number of adult fish returning to Idaho waters. 

We pnerally support the decision to make Alternative 4 (modified 1992 operations) 
aa the preferred ayatem operations action. The amolt aurvival benefits under each or the 
components within Alternative 4 ahould be analy1ed Independently. The uncertainty of 
the amolt survival benefits a11oclated with drawdowna and flow augmentation must be 
weighed before any drawdown scenario Ia accepted. Each Individual component must 
provide Improvements to smolt survival. 

A 7-3� Recovery measures must be baaed on both the biolocical benefits and the cost· 
ell'ectiveneaa of the alternatives. We continue to believe that ell'eetive tranaportetlon 
provides the qulckelt and heat opportunity for Improved 1almon survival within the river 
ayatem. 

A 7-41 We believe additional atudy of key additional plan measures is necessary before 
any plan Ia adopted. These key measures include: In-river commercial harvest 
reductions; habitat Improvements; NPPC flow augmentation; transportation 
improvements; predator control and reservoir drawdowns. 

We believe the Corps can provide a sicniflcant service to the Northwest by atudyinc 
the alternatives and ehooainc a beat cost-effective approach to the aalmon recovery ell'ort. 

• 

-· 

1110 MSr CUARWAFER AVE. 
KENNf'NICK. WA 9!13.16 • 
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• j!griJYorthwest 

November 18 , 1992 

Department of the Army 
Walla Walla Distric t ,  Corpa of Engineers 
Attn: CENPW.PL , ER 
Walla Walla, Washington 99362·9265 

P.O. BOX 2308, TRI·CITIES, WA 99302 
509-135·6461 

Re : Draft Seia-Interia Coluahia and Snake Biver Flow Iapravement Measures 
for Salaon. 

Let ae coapliaent the Corps of Engineers for the quality and content of 
the SIES . In general the Corp has attempted to use the Salaon life-Cycle 
aodel in determining system operat ion hapacts,  It is also very haportant 
that the Corps cont inue to utilize cost effectiveness analyses as a future 
system operat ion plan is determined , 

At this tiae we support us ing alternative 4 (aod if ied 1992 operat ion) as 
the preferred eystem operation action. Saolt survival benefits need to 
be analyzed independently for each coaponent within alternative 14 
Since it is apparently uncertain that draw down has any benef it to saolt 
survival .  Flow augaentation must b e  fully evaluated before draw down ie 
accepted , if there is not significant haprovement in saolt eurvival then 
why do it . 

A8-3 ,B iological benef its end cost effectivness auat be the central theme of 
any recovery aeasures. It appears that effective transportation continues 
to provide the quickest and beat opportunity for Salmon aurvival ,  

AS-4 

There aust be additional studies of key plan aeasures before a recovery 
plan 1a adopted . 

Areas of concern include: 
1-Comaercial Harvest Reductions 
2-Hab itat Iaprovements 
3-NPPC Flow Augaentation 
4-Transportat ion Iaprovements 
5-Predator Control 
6-Reservior Drawdowns 

8701 WEST GAGE BLVD. 
KENNEWICK, WA 99336 

• 

AQRINORTHWESI 
(J. RODNEY LARSON) 

A further study of these areae would provide for a hatter coat effec t ive 
deciaion to be aade. 

Once aaain I would like to take the opportunity to ca.mand the Corp in it ' s  
efforts. 

"' �� 
J .  Rodney(_!,ll{aon 
Area Director/Prior West Farm 
JRL/jd 

• 
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Nove�ber 1 8 ,  1 9 9 2  

AQRINORTHWESI. INC. 
(D. JEFFREY MASON) 

Depa rtment of the Army 
Wa l l a Wa l l a Dist rict , Corps of Eng i neers 
ATTN : CENPW-PL-ER 
Wa l l a  Wal l a ,  WA 99362-9265 
RE : Draft SEIS - I nterim Col umbia and Snake R i ver 

Flow Measures for Sa lmon 

A9-1 The use of the s a l mon l i fe cyc l e  mode l s  by the Corps of 
Engineers to determine system operat ions impacts on salmon is a 
ve ry much needed improvement . The Corp is to be commended for 
the overa l l  qua l ity of the SEI S ,  It seems to me t hat any future 
s y s t e m o p e r a t i o n s  p l a n  m u s t  c o n t i n u e  to i n c l u d e  c o a t 
e f f ec t i ve n e s s  a na l y s i s . The goa l of any recovery i s  plan not 
just to get the &mo l ts to the ocean but to improve the numbers of 
adu l t  f i sh returning to Idaho tr ibuta r i es . 

A9-2 

A9-3 

A l t e r n a t i v e 4 ( mo d i f i e d  1 9 9 2  o p e r a t i o n a l i s  a v e r y  
s u p po r t a b l e  ope r a t i o n  a c t i on . A n y  u nc e r t a i n t y  about smo l t 
s u r v i va l  bene f i t s  a s so c i a t ed w i th drawdowna must be carefu lly 
w e i ghed before a n y  d rawdown p l a n  is a c c epted . The s u rv i v a l  
benef its under each of t h e  components within a l terna t i ve 4 should 
be ana l yzed indepP.ndent l y ,  I f  each component doesn ' t  provide for 
improved &mo l t  surviva l rates then it shoul d  not be i nc l uded in 
the plan . 

Drawdown i s  on l y  one facet of the pl an . Add i t iona l study 
needs t o  be made in such areas as i n - r i ve r  commerc i a l  harvest 
reduct ions ; NPPC � low augmentation ; transportat ion improvements : 
habitat improvemen t s :  and predator cont rol . B i o l ogical bene fits 
a nd c o s t  effec t i veness of a l l  of the a l ternatives must be the 
basis for an)' reco · ·:o!r}' mea sures , 

We a pp r e c ! a t �  the Corps ro l e  in studying the a l ternat ives 
and bel ieve that the Corps can provide a s i g n i f icant service to 
t h i s  r e g i o n  by c hoo s i ng a beat cost-effec t i ve approach to th� 
sa lmon recovery effort . 

/�:%�--
D .  Jef frey Mason 
Area Di rector - AgriNorthweat , Inc • 

J�l : prn 

• • 
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MONTANA WILDLFE FEDERATION 

(HERBERT B. JOHNSON) manta���-- -
wiiiiU1 ' 
faieraUaq, . � 

P.O. Box JMU 1 1 7 5  
ikw���Jxjfll«i� 
�a¥Xll9U 
He lena , KT 59624 

1990 Orustdllding Stott A/filimt 
oftlr.t 

Ndliontll Wildli/t F,J.t,Nitt,. 

Dep t .  of the  Army 
Walla Wal l a  D i s t r i c t  
Corps of Engineers 
C!NPWPL-ER 
Walla Wa l l a , WA 9 9 3 6 2 -9 2 6 5  

Gen t lemen : 

November 1 8 ,  1 9 9 2  

Thank y o u  for t he oppo r tun i t y  t o  c omment o n  the I n te t'im 
�olumbia and Snake Rivers  Flow Improveme n t  Measures for Sa lmon 
Supplemental Env i ronmental  Impa c t  S t a temen t .  The Mon tana Wi l d l i fe 
Federat ion is very much interes ted in the welfare of wildlife and 
in the recovery o f  threa tened or endange red spe c ies . 

�10-11 In t he draft  SEIS o p t ions one , two , and four refer to a 
" no - chango " ope r a t i on for Libby and Hungcy Hurse  dams based on 
1992 ope ra t i on .  We b e l ieve t ha t  the dams were not  ope rated a t  
" norma l "  in 1 99 2  and would n o t  like t o  s e e  1 9 9 2  ope r a t ion used 
a s  a b a s e  for fu t ure compaclsuu� . 

A10-21 Bo t h  Kot' t e na i  and Flathead Rivers have extensive lengths 
o f  river belov the dams with impo r t a n t  r P. r. r P. � t i o o a l v a l u e s  - v a l u e s  
tha t are d i rec t ly affec ted by the ope r a t ion of t he dams . These 
values need t o  be addres sed . The SEIS seems to be t o t a l l y  engrossed 
in  pool fluctua t i o n s . Da l l y f l " r. t » A t i o n s  i n  dam ope r a t ion � a u  
not discussed in the SEIS and may not be w i t hin the scope of  the 
assessmen t ,  but d a i ly opErations impa c t  r e s i den t popu l a t ions a s  
severely as annual npe ra t i nn � . 

Al0-31 In summary , whi l e  we endorse the salmon recovery program 
wholehea r tedly and c e r t a inly hope for succe s s , the welfare o f  ��� be conside red a l so . 

Herbe r t  B .  Johnson 
Di rec tor  

® 
........ _ ......... ..... . 

• 



MERCER RANCH 

(RICHARD T. BEIGHTOL) 

� � G\ . .. ·:· '�--:�� QUALITY WASHINGTON G ROWN V EGETABLES -'·:: · ;'::-!;J.!�-=··,&.;;.�:. QUALITY WASHINGTON G ROWN VEGETABLES 

---J� "·ii;AN'cii 46 SONOVA ROAD. PROSSER. WASHINGTON 99350 - 5091894-4773 FAX 509"894·4965 'ii;A:.:NcH:· 46 SONOVA ROAD. PROSSER. WASHINGTON 99350 - 5091894·4773 FAX 5091894-4965 

NOVEMBER 1 1 ,  1 9 9 2  

LT . COL .  ROBERT D .  VOLTZ ,  ARMY CORPS OF  ENGINEERS 
WALLA WALLA DISTRICT 
WALLA SWALLA , WA 9 9 3 6 2 - 9 2 6 5  

RE 1 COMMENTS ON DRAFT INTERIM COLUHBIA AND SNAKE RIVERS FLOW 
IMPROVEMENT MEASURES FOR SALMON--DRAFT SUPPLEMENTAL ENVIRONMENTAL 
IMPACT STATEMENT ( SEIS) 

DEAR COLONEL VOLTZ 

tiY NAME IS RICHARD T .  BEIGHTOL . I AM THE VICE PRESIDENT OF 
OPERATIONS AT MERCER RANCHES INC . 

MERCER RANCH IS A FAMILY OWNED FARM IN SOUTH EASTERN WASHINGTON . 
WE PUMP WATER FROM THE COLUMBIA RIVER ( JOHN DAY POOL ) AND 
IRRIGATE 3500 ACRES . WE PRODUCE POTATOES , CARROTS , AND CORN . 
MERCER RANCH EMPLOYS 50 PEOPLE ON A YEAR ROUND BASIS AND UP TO 
200 PEOPLE DURING PEAK HARVEST SEASON. 

I SUPPORT THE NATIONAL MARINE FISHERIES SERVICE AND THE REGIONS 
EFFORTS TO RESTORE THE SALMON RUNS AND PROTECT ENDANGERED 
SPECIES . I BELIEVE THAT THIS CAN BE DONE WHILE MAINTAINING A 
STRONG NORTHWEST ECONOMY WHICH IS SO IMPORTANT TO ALL OF US . 

I BELIEVE THAT THE CORPS OF ENGINEERS UNDER YOUR LEADERSHIP HAS 
EXHIBITED EITREME COURAGE AND GOOD JUDGMENT IN THE MANAGEMENT AND 
OPERATION OF OUR RIVER SYSTEM THROUGHOUT THE ENDANGERED SALMON 
ISSUE, THE CORPS HAS DEMANDED GOOD SCIENTIFIC AND ECONOMIC 
JUSTIFICATION FOR PROPOSED RIVER MANAGEMENT CHANGES . I COMMEND 
AND THANK YOU FOR THIS . . 

I APPRECIATE THE OPPORTUNITY TO PARTICIPATE IN THIS PUBLIC 
INVOLVEMENT PROCESS . 

I AM DEEPLY CONCERNED ABOUT FLOW PROPOSALS RELATING TO THE JOHN 
DAY POOL . 

I HAVE SPECIFIC CONCERNS AND RECOMMENDATIONS THAT I WOULD LIKE TO 
HAVE INCLUDED IN THE FINAL SUPPLEHENTAL ENVIRONMENTAL IMPACT 
STATEMENT . ( SEIS ) 

• • 

DRAW DOWNS 

A l l·! I ALTERNATIVES 2 THROUGH 5 INCLUDE DRAWING DOWN THE LOWER 
SNAKE RIVER POOLS AND THE JOHN DAY POOL TO ENHANCE SHOLT 
SURVIVAL . A R E  D R A W  DOWNS AN E F F E C T IVE M E ANS OF A C H I E VI NG 
T H I S  G O A L 7  RESEARCH WORK DONE BY THE NATIONAL MARINE 
FISHERIES SERVICE ,  NORTHWEST FISHERIES SCIENCE CENTER,  
TITLED PIT-TAGGED SPRING AND SUMMER CHINOOK SALMON DETECTION 
RATES COMPARED WITH SNAKE RIVER FLOW AT LOWER GRANITE DAH , 
INDICATES THAT THERE ARE ENVIRONMENTAL AND PHYSIOLOGICAL 
FACTORS IN ADDITION TO FLOW THAT INFLUENCE MOVEMENT PATTERNS 
OF FISH . QUOTING FROM THEIR REPORT , " O U R  O B S E R V A T I O N S  AT 
L OWER G R A N I TE DAM I ND I C A T E  THAT P R I O R  T O  MAY 14 IN 1 9 8 9 -
9 1 ( 8 Y  WH I C H  T I M E  9 1 - 9 5 - O F  T H E  O U T M I G R A T I ON H A D  P A S S E D ) ,  
F L OW H A D  L I T T L E  E F FE C T  ON THE D Y N A M I C S  O F  THE O U T " I G R A T I O N  
O F  H A TC H E R Y  O R  W I L D  S P R I N G / SUM"ER C H I NOOK S A L MON 
POPU L A T I O N S " .  THIS DATA CLEARLY SHOWS THAT THE ASSUMPTION 
THAT SURVIVAL RATES , tiiGHT BE BETTER , IF WE COULD, INCREASE 
RIVER VELOCITIES , IS SERIOUSLY FLAWED . ( ENCLOSURE , 
QUARTERLY REPORT ) 

I WOULD LIKE TO ENCOURAGE THE CORPS TO CONTINUE SCIENTIFIC 
EVALUATION OF THE BENEFITS FROM. FLOW AUGMENTATION . 

ECONOUC I M P A C T  

A1 1-2I THE EXECUTIVE SUMMARY IDENTIFIES THE COST OF ALTERNATIVE 
NUMBER 4 AT $66 TO $ 9 3  MILLION DOLLARS . I BELIEVE THAT THE 
IMPACT TO THE PRIORITY FIRM POWBR RATE SHOULD BE INCLUDBD IN 
THB BIECUTIVE SUMMERY AND IN SECTION 4 . 9  "ELBCTRIC POWER" . 
THIS WOULD GIVE RATE PAYBRS THE OPPORTUNITY TO EVALUATE THE 
IMPACT TO THEIR RESPECTIVE POWER COSTS . 

A1 1·310N OUR FARM THE INCREASED PUMPING HEAD ( 3\ )  AND THE 
PROJECTED INCREASE IN POWER COST COULD RAISE PRODUCTION 
COSTS BY APPROXIMATELY $ 20 , 000 DOLLARS ANNUALLY . 

Al l-4 IS A L T E R N A T IVE N U " B E R  4 THE MOST C O S T  E F FE C T I VE " E T H O D  O F  
I N C R E A S I N G  S M O L T  S U RVIVA L ?  I BELIEVE WE OWE IT TO THE FISH 
TO AND TO THE RATE PAYERS TO MAXIMIZE THE BIOLOGICAL BENEFIT 
FOR IVERY DOLLAR SPENT ON RBCOVERY . I WOULD ENCOURAGE THE 
CORPS TO CONTINUE TO USE ECONOMIC ANALYSIS OF ALL PROPOSED 
RECOVBRY MEASURES . 

• 
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MERCER RANCH 
(RICHARD T. BEIGHTOL) � Gf:.;;��:J}'-!:''fl.A��� QUALITY WASHINGTON GROWN VEGETABLES 

____ J..J JtANCH 46 SONOVA ROAD. PROSSER. WASHINGTON 99350 - 509189•·4773 FAX 509l8g•··��s 

Al l-S 
TRAN S P O R T A T I ON 

I SUPPORT THE NATIONAL MARINE FISHERIES SERVICE AND THE 
CORPS OF ENGINEERS IN THEIR EFFORTS TO INC�EASE THE NUMBER 
OF TRANSPORTED SHOLT . SCIENTIFIC DATA INDICATES THAT 
TRANSPORTED SHOLT SURVIVAL RATES CAN BE 5 T IHES THAT OF NON 
TRANSPORTED AND THAT THE BEST RESULTS ARE ACHIEVED WITH WILD 
FISH , I DO NOT BELIEVE THAT WE SHOULD PUNISH THE FISH 
BECAUSE A FEW PEOPLE IN THE REGION WOULD LIKE TO LIVE IN THE 
PAST . 

I S  T R A N S P O R T A T I O N  THE " O S T  R E L IABL E ,  C O S T  E F F E C T I VE AND 
B I O L O G I C A L L Y  SOUNO WAY T O  "OVE S " O L T S  T H R O U G H  T H E  R I VE R 
S Y S T E " ?  I BELIEVE THAT IT IS AND I WOULD ENCOURAGE THE CORPS 
TO AGGRESSIVELY PURSUE INCREASED TRANSPORTATION CAPABILITY 
AND CONTINUED TRANSPORTATION RESEARCH . 

I BELIEVE THAT ON NOVEMBER 3 THE PEOPLE OF THIS COUNTRY GAVE 
PRESIDENT ELECT CLINTON A CLEAR MANDATE TO RESTORE THE ECONOMY 
AND THE WORLDWIDE COMPETITIVENESS OF THIS COUNTRY . IT IS  
PARAMOUNT THAT WE ALL WORK TOGETHER TO ACHIEVE THIS GOAL . OUR 
STRENGTH LIES IN OUR ABILITY TO MAINTAIN A HEALTHY ECONOMY . IT IS  
OUR ECONOMIC STRENGTH THAT ALLOWS US  THE OPPORTUNITY SAVE THE 
SALMON.  

IF WE WORK TOGETHER WE CAN RESTORE THE SALMON RUNS AND THE . 
ECONOMY .  

"Z"� / 
.f.:. •• • .  "'"f ...... 
ENCLOSURE 

• 
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FLATHEAD BASIN COMMISSION 

(ELNA DARROW) 

FLATHEAD BASIN COMMISSION 
EXECI!TIVE DIRECTOR 

nJ AnH AVE.'II:E EASr 
CAPITOL STKION 
OFFICE OF THE COYER.-.oR KALISPEll. MT S901ll 
HELESA, MT 596:0 

(106 .. 52-4»11 (l06�JIII 

COMMENTS OF TilE FLATIIEAD BASIN COMMISSION 
on: 

Draft Interim Co!wribja and Snake Rivers flow Improvement Measr:s for 
Salmon Draft Supplemental Enyjrorunental Impact Statemen 

A12-11 The Flathead Basin Commission is pleased that the agencies involved in operating 
the Columbia River system have heeded the request of the Commission and others to 
Supplement the EIS [prepared for changes in river operation due to salmon recovery 
efforts] to reflect the fact that such system changes would affect the operations of Hungry 
Horse Reservoir. You do allege that the effects are very smaU. 

We have some reservations. 

A12-2l You are trying to take good care of anadromous fish; you really short your analysis of 
effects of operations on bull trout in this ecosystem. The petition for Bull lrout listing is 
just the most recent effort in the region to protect this fish: existing BPA-funded mitigation 
plans include efforts to change operations at Hungry Horse to reduce impacts of fnJ 
operation on resident fish. The general acceptance of this plan among fisheries scientists 
and affected groups indicates that present operation is already not good enough-this was a 
bad year to use as a benchmark-the standard to be used anywhere should recognize current 
operation as inadequate for resident fish. 

A12·31 We urge that the agencies consider developing a long-term marketing strategy for 
power that would make possible more fall and winter storage of water, with inaeased sales 
of power in the spring, \Yhen natural river operations could be approximated. 

A12-4' Generally, we subscribe to the analysis of the Montana office of the NPPC on ihis 
issue and urge agencies to consider that analysis along with our conunents in turning the 
SEIS into a Final EIS. 

signed: 

� �� 
Elna Darrow, Chair, SOR Committee 

• • 
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IDAHO RIVERS UNITED 

(CHARLES RAY) 

Dec . 6 .  1992 

Lt . Co l .  Robert Vo l z  
Dept . o f  the Army 
Wa l l a Wa l l a District , COE 
ATTN : CENPW-PL-ER 
Wa l l a Wa l l a ,  WA 99362-9265 

Re : SEI S .  I nterim Co l umb i a  and Snake R i vers F l ow Improvement 
Measures for Sa l mon 

Lt . Co l .  Vo l z ,  

Thank you tor the opportun i ty t o  comment o n  the SEI S .  
P l ease accept the fo l l owing comments . 

Idaho Rivers Un i ted ( IRU) is a private . non-pro f i t  conser
vat i on organizat ion that represents over 700 i ndividua l s  and 
20 member organiza t i ons . 

The range ot a l ternat ives presented in the SEIS fai l s  to 
meet the requ i rements of the Na t i ona l Envi ronmenta l Po l i cy Act .  
A l l act ion a l ternatives are v i rtua l l y ident i ca l .  on l y  d i� fering 
i n  name . 

I RU requests that this SEIS be wi thdrawn and re- i ssued tor 
comment a fter a l ternative s  are deve l oped that actua l l y improve 
f l ows , sharp l y  de f i ne the i ssue s .  and give the dec i s ionmaker a 
c l ear bas i s  for cho i ce , as requi red by NEPA . 

13-1 

IRU requests that at l east one a l terna t i ve tha t prov
.
ides JA13-2 the CBFWA f l ow recommenda t i ons be deve l oped and ana lyzed . IRU 

requests that a fu l l  range ot measures ,  uti l i z i ng a l l ava i l a b l e  
means tor improvi ng f l ows , b e  deve l oped and ana l yzed i n  a re�ise 
SEIS . 

Thank· you . Cl� � 
Char l e s  Ray 
Idaho Rivers Uni ted 

• 



VALLEY CQNSERVATION DISTRICT 
(KEN POSTMA) 
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Regional Director 
Bureau of Reclamation 
Attention PN·150 
Box 43, 550 West Fort Street 
Boise, ID 83724 

Vai�")' !·kll Cnn:aH''11ion riel 
P O  Ho• :·m 

Oo•uu-:lly. ldi:lh•> tlJt 
F'horu:. 32!•·856i' 

April 30, 1 992 

RE: Comments on Draft EA for Management of the Uncontracted Space in 
Cascade and Deadwood Reservoirs 

The Valley Soil Conservation District (VSCD), in cooperation with the Idaho Soil 
Conservation Commission, the Idaho Department of Health and Welfare-Division of 
Environmental Quality, and the USDA·Soil Conservation Service, has entered into the 
implementation phase of Its Agricultural Pollution Abatement Plan for the Cascade 
Reservoir watershed. The main thrust of this plan is the reduction of nutrients and 
sedimentation from agricultural lands In Cascade Reservoir watershed, resulting In an 
Improvement In water quality In the reservoir. The VSCD has spent or committed 
funds through various grants and cosl·share programs totaling over one and one· 
quarter million dollars for the purpose of Improving water quaiHy In Cascade Reservoir. 
Additionally, the District plans to continue working toward Improved water quality by 
Implementing further cost-share programs on several of the contributing tributaries. · 
With these water quality Issues In mind, the VSCD Board of Supervisors has reviewed 
the Bureau of Reclamation's Draft Environmental Assessment for Management of the 
Uncontracted Storage Space In Cascade and Deadwood Reservoirs. We feel that 
VSCD should be Included In the annual evaluation procedure (pg. 1 3) and submit the 
following comments: 

1 .  Our combination of Alternatives does not seem to be addressed in the Bureau's 
Environmental Assessment. 

2. Seasonal shifts In reservoir releases under Alternative A and C are 
projected to have negative Impact on reservoir water quality. (page 3 1 ,  
paragraph 1 )  

3. Seasonal shifts In reservoir releases would also occur under many of the 
potential uses of the 72,000 acre feel of uncontracted storage under Alternative 
B and D. (page 32, paragraph 3) 

4. We support the sale of 300,000 acre feet of Cascade Reservoir to the State of 
Idaho to established a permanent conservation pool . 

• 

5. We also support the addilion of the uncontracted 72,000 acre feet to the 
conservation pool, whether through sale to the State of Idaho or through a 
Memorandum of Understanding with the State Water Resource Board, bringing 
the permanent conservation pool to an elevation of 4813 feet, or 372,000 acre 
feet. 

Thank you for the opportunity to comment on this matter. 

erely, 

��- c(' ��(} noway, Chairman -; 
Soil Conservation District 

• • 
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PACIFIC NORTHWEST WATERWAYS ASSOCIATION 

(GLENN VANSELOW, Ph.D.) 

PNWA P.O. Box 61473. Vancouver. Washington 98666-1473 

Pacific Northwest waterways AssociatiOn 

December 7; 1992 
FAXED TO: 

Mr. Peter Poolman 
SEtS Manager 
Department of the Army 
Walla Walla District 
Corps of Engineers 
Walla Walla, WA 99362-2965 
Dear Mr. Poolman: 

FAX: (206) 699-5121 Telephone: (206) 699-4666 

Comments on Interim Columbia and Snake Rivers Flow Improvement 
Measures for Salmon, Draft Supplemental Environmental Impact 
Statement. 

Al4-11 PNWA supports the Prererred Alternative with quatlncations: 

The Pacific Northwest Waterways Association has, from the beginning of the Salmon 
Summit, endorsed a comprehensive planning approach to recovering the listed runs of Snake 
River salmon. 

We were pleased to see cost effectiveness identified as one of the key evaluation criteria. 
Since it seeks the greatest biological benefit at the least cost, we believe that it is the standard 
that should be used in the selection of the preferred alternative. However, we believe that, 
for the cost-effectiveness criterion to be appropriately applied, it must be applied across the 
full range of alternatives available, not just the mainstem flow alternatives. Changes in river 
operations should not be instituted as long-term recovery measures if other non-river 
operations measures provide more cost effective solutions. 

Therefore, we support the implementation of the preferred alternative as an interim measure 
until such time as a more comprehensive analysis is completed to address flow measures in 
the context of other non-river operation measures. 

PNWA has Spectnc Concerns: 

A14-2 1Drawdowns below M.O.P. PNWA continues to oppose reservoir drawdowns (Draft SEIS, 
ll· 3-10) below M.O.P. on the Snake River and below minimum irrigation pool on the John 
Day reservoir unless they are demonstrated to be biologically effective and the least-cost. 
alternative to achieving Endangered Species Act required rebuilding objectives. 

Mr. Peter Poolman 
December 7, 1992 
Page 2 

A 14-liSmolt Transportation. The alternatives analysis did not sufficiently address transportarion 
improvements as alternatives to flow (Draft SEIS, p. 3- 1 1 ) . Several transportation 
improvements are being analyzed by the Corps in the System Configuration Study. That 
analysis should be incorporated into the SEIS, and potentially beneficial alternatives should 
be incorporated into the preferred alternative. Examples include constructing and testing 
mobile nt:t pens, reducing fish densities in barges, slowing barge travel to more closely 
approximate in-river �igration, selection of alternal!ve release sites and the use of holding 
pens for acclimation at release. 

NMFS' conclusion that transport is- beneficial under all flow conditions and recently released 
. •  data from the NMFS' evaluation of transportation that show a transportation-benefit ratio 

greater than 2: I (Draft SEIS, p. 2-15), justify greater attention to transportation as the most 
cost-effective measure for improving mainstem survival. 

A14-4l lmplementatlon. PNWA has appreciated the responsiveness of the Corps of Engineers in 
implementing the 1992 emergency dredging program to maintain the operational capabilities 
of ports and river facilities at M.O.P. We request that the Corps exercise the authority 
granted in the Water Resources Development Act of 1992 to dredge those ports and facilities 
identified in the draft SEtS which are not fully operational at M.O.P. (Draft SEIS, pp. 4-62, 4-75) during the January-February 1993 Snake River dredge window. 

We appreciate the opportunity to comment and would be happy to assist as the Corps 
completes the final SEIS. 

Sincerely, 

PACIFIC NORTHWEST WATERWAYS ASSOCIATION 

Ga- �  
GLENN VANSELOW, Ph.D. 
Executive Director 
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TO: Regional Director 
Bureau of Reclamation 
Box 43, 550 W. Fort Street 
Boise, ID 83724 

. I! ,:f lll!\o" f\  11 •"Jh D: .• lih.'l 
ii t •  . 1 1  

. ; • It: . .  I �. : . .  • . : .. 

Ph, ••:�:. ::15 t!..f.. 

May 20, 1 992 

f£: . Comments on Draft EA for the Management of the Uncontracted 

Space in Casca_de and Deadwood Reservoirs. 

The Interagency Task Force concurrs with the Valley Soil 
Conservation District's letter of April 30, 1992 with the addition or 
clarification of the following points: 

1 .  It is the general concensus of the Task Force to support the 
Annual Review. The Valley SCD, Idaho Division of 
Environmental Quality, and Idaho Fish and Game shol!ld be 
Included in the Annual Review process. 

2. The Task Force supports that the 72,000 AF should be added to 
the conservation pool for water quality. 

3. Additional study Is needed to determine what minimum pool 
would be required to maintain the fish population through the 
summer period. This study also needs to determine the 
minimum pool necessary to maintain the bald eagle 
t e rritory and f ledgling survival .  The 300,000 AF 
conservation pool was a level determined to provide sufficient 
oxygen levels to maintain fisheries only through the winter. 
Recent lower water pools and the reservoir's summer 
thermoplane may ·· severely · effecr· the·-- ability of ·the 
300,000 AF conservation pool to maintain fisheries. 

4. The normal operating procedure on Cascade Reservoir has been 
to start with a full pool and the level would gradually decline 
into October. July is not an acceptable time to flush water. 
An early release of water will degrade water quality and 
adversely effect the fisheries and the bald eagle population 
of Cascade Reservoir. 

• • 

The Interagency Task Force is a technical advisory committee 
composed of federal, state, and local governmental agencies and citizens 
organizations. The purpose of the Task Force Is to coordinate the 
activities that effect water quality in Cascade Reservoir. The agencies 
and organizations include: 

Idaho Fish & Game 
Payette National Forest 
Valley sec 
Boise National Forest 
Payette Lakes Sewer & Water 
US Fish & Wildlife Service 
Central District Health Dept. 
Soil Conservation Service 
Valley County Commissioners 
Dept. of Water Resources 

Idaho Department of Lands 
Division of Environmental Quality 
US EPA 
Valley County P&Z 
West Central Highlands RC&D 
US Bureau of Reclamation 
Soil Conservation Commission 
Extension Service 
Cascade Reservoir Association 

Thank you for the opportunity to comment on this m atter. 

,t . ., ... ,�1-.:;: --�r-<.17 
.H lloway 4hairman Barry 0 ' 

Valley sec 

cc: Representative Larry LaRocco 
Representative Richard Stallings 
Representative J. L. Whitten (Chairman, Appropriations Committee) 
John F. Turner (Director US Fish & Wildlife) 
US Department of Interior 
Senator Terry Haun 

· Representative Gayle Wilde 
Representative Judi Danielson 

. laird Noh (Chairman Resource & Environmental) 
Dolores Crow (Chairman Resource & Environment) 
Senator larry Craig 
Senator Steve Symms 
Senator A. C. Byrd (Chairman of Appropriations Committee) 

• 
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NORTHWEST RESOURCE INEQRMAIION CENTER. INC. 

(ED CHANEY) 

Robert D. Volz 
District Engineer 

NoRTHWEST RESoURCE INFORMAnoN CENTER, INc. -P.O. Bo• 427 Eagle, Idaho 83616 
Telephone 208-93�7 14 �731 
Fa. 208-939-7263 

Anny Corps of Engineers 
Walla Walla WA 99367 

December 7, 1992 

RE: DSEIS • Interim Colwnbia and Snake Rivers Flow Improvement Measures for Salmon 

Colonel Volz: 

To reduce duplication, these comments incorporate by reference: 11 comments submitted by the 
Idaho Department of Fish and Gsme on the DBIS,1 21 the lener and anaclunents provided NRIC by 
Doug DeHart of the Oregon Department of Fish and Wildllfe,2 31 previous comments submined by 
NRIC and IDFG on the precursor OA/EIS. 

Colonel, this is a real piece of work. I despair for the good people trapped into producing such a 
piece of propaganda disguised as problem-solving analysis. I despair for our political institutions 
and the democratic process. 

General Comments 

The DSEIS: 

AlS·ll ll  Generally perpetuates the errors and ignores the comments provided on the previous OAJEIS to 
which it is tiered. 

AIS-21 21 Specifically perpetuates the error of foc•sing on "interim" measures, which in fact are not "in
terim," but indefmite. The strategy is nothing if not obvious. It is time for the Corps to stop dodg
ing its responsibility to provide fish passage at and between the main-stem dams u Intended by 
Congress in project authorizations and reaffmned in the Pacific Northwest Electric Power Planning 
and Conservation Act of 1980. 

AlS-31 31 Is embarrasing in its desperation to rationalize and defend the status quo and to seek political 
absolution for it by spreading the blame. The discussions of collecting and transporting juvenile 
fish, and of other factors affecting Snake River salmon are particularly disingenuous. 

' Idaho Department of Fish and Game, Comments on Interim Columbia and Snake Rivers Flow Improvment 
MeaStUes for Salmon, Draft Supplemental Environmental Impact Statement, December 4, 1992. 

a November 3, 1992 letter and attachments from Doug Debar!, Oregon Department of Fish and Wildlife to 
Ed Chaney, NRIC; provided under separate cover. 

Two 

AlS-41 41 Presents critical uswnptions on squawftsh predation, projected improvements In adult passage 
IIUI'Yival and collection and transportation of Juvenile fish that were Invented from whole cloth by 
BoMeville Power Administration. 

A1S·SI 51 Does not include an alternative that will actually help the fish. 

A1S-6 J 61 Should Include the following alternative which will help the fish pending completion of modifi
cations of the darns and other structures necessary to achieve congressional intent vis-a-vis fJSh 
passage. 

AlS-1 

Every other year: 

Draw down four lower Snake River reservoirs to near apillway crest April 1!5 . May !5; spill 
juvenile fish past the projects. Block or collect and haul early arriving adults. 

· Refill reservoira with natural Oow. Reserve water budget for Oow augmentalion at request 
of Fish Passage Center. 

Every year: 

. • .  Draw down Lower Granite to lower limit of adult fish passage facilities till September 1!5; 
periodically refill to MOP to pass barge convoys. 

Spill at all projects till September 15 to Fish Passage Center· specifications. 

Meet hard constraint of 2!50 KCFS at The Dalles Dam. 

Specific Comments 

These comments are broadly represenative of our concerns with this docwnent. To fully accuratize 
the DSEIS would require a document of equal length. 

The greatest Oaw of the SEIS is that Is does not consider a broad range of alternatives. The alterna
tives considered are basically 1992 operations with marginal variations. AU are basically no action, 
and do not substantially Improve conditions which are driving Snake River salmon and dependent 
economies to extinction In contravention of long-standing congressional intent. 

The goal of lhls SEIS (and previous OAJEIS to which 11 is tiered) is stated to be "to Increase the 
velocity of water In the lower Colwnbia-Snake rivers in 1993 and future years to assist the migration 
of juvenile and adult anadromous fish past eight hydropower darns". 



NORTHWEST RESOURCE INFORMATION CENTER. INC. 

(ED CHANEY) 

1luee 

A 15-71 The S�S does not provide an adequate range of alternatives to meet this goal. Alternative I repre
(cont.) sents 198!1 through 1990 baseline conditions. This. alternative should be excluded from consider· 

ation since It hu· nothing to offer. Alternatives 2 through !I are all variations of 1992 conditions and 
provide no significant Improvements In Oows. The document states "'The model analyses Indicate 
no quantifiable difference In juvenile survival results for spring mlpants among Alternatives 2 
through !!." 

A1S-8 

A15-9 

Cunent documentation from the Fish Passage Center shows that 1992 operations totally failed to 
meet even the questionable benefits they were designed to provide. The Alternative I ,  no action, 
and Alternative 2, 1992, DSBIS model predictions do not reftect the actual Oows that occurred in 
1992; see comments and attachments provided by Doug DeHart which are Included u part of these 
comments . .J Ju with the 1992 Biological Opinion, the DSEIS makes critical decision with models 
that do not reftect actual conditions. Resulting passage conditions could be much wone than pro· 
jected, u they were In 1992. 

None of the. alternatives meet the stated goal of the document u defined above. In fact conclusions 
drawn from the NPPC models, which are more clearly presented and Incorporate more acceptable 
assumptions than the BPA models, state tha1 the alternatives presented do not meet the goal of 
Improving the survival of salmon stocks. Regarding Alternative 1 ,  conclusions in Appendix F state, 
"Olven natunl variation in survival and production, there Is a high likelihood that the run would go 
extinct. The Increase In passage survival rate u a result of 1992·93 operations was lnaufficient to 
tum the trend line around and begin to rebuUd the runs." 

A 15-1 Ol in addition, there Is no basis for the selection of the preferred alternative, other than "Alternative 4 
might have an advantage by provldlilg potential Oow benefits for summer migrants." Even though 
the document stales that "Criteria used for evaluation are (1) mainstemjuvenile salmon survival rate 
(2) cost-effectiveness and (3) environmental effects," there is no evidenCe that any of these criteria 
clearly pointed to any of these alternatives u being justifiably preferred, let alone meeting the stated 
goal of improving survival of anadromous stocks. 

A 15-111 The DSBIS appean to be buically a rationale and justification for hydrosystem operation decisions 
that were rnsde previously. The DSEIS is "tiered" with the 1992 Biological Assessment � Opin
ion. The DSEIS tiered or brought forward several ponlons of the original documents that were 
Oawed and received critical comment without addressing those comments or making any changes In 
the DSEIS. 

AlS-121 The tide of this DSEIS contains the words "Flow Improvement Measures for Salmon". The Issue 
of Oows and travel time [for its intrinsic biological significance and u a surrogate for broader 
ecological parameters] are critical to this particular NEPA document. Chapter 2, Description of the 
Existing Environment contains !50 pages, none of which describe existing Oow and/or travel time 
conditions. None of which present a clear stalement that the Corps' failure to properly design these 
proj. driving Snake River salmon and dependent economies to extinction. That the resulting 

Four 

A15-1� social, economic and political trauma has terrorized the region [and undermined the ethical moor
( cont. lngs of the federal agencies signatory to this DSEIS.) Even Section 12, the.Index, falls to list the 

words "flow" or "travel time". 

A 15-13, In Section 2 the DSEIS should stale clearly that upstream storage projects In the Snake River Basin 
except for Dworshak were in place before the lower Snake River projects were built, and that flllh 
migrated without cliffjculty under all Oow conditions. 

AlS-11 The Section 2 discussion of collection and transponation is Orwellian and disingenuous, among 
other things. In cue the authors hadn't noticed, the fi.Sb are going extinct. Killing all the controls 
may result In a favorable TBR, it does nothing for the fish. Barsins ls unacceptable because it 
doesn't wort, not because it Is "artificial. • Don't add Insult to Injury with this kind of sophomoric 
misrepresentation. 

Al5-151 Chapter 3, Proposed Actions and Alternatives, presents only median monthly Oow comparisons, 
which are meaningless. No actual Oow comparisons are made. Although conclusions are suppos· 
edly based on comparlng 1992 Oow operations with base conditions (198!1-1990); no record of 
actual conditions Is presented or compared-not on Oow, not on travel time, not on fish survival. 

A15-161 Serious doubts as to the ability to achieve the Oow augmentation messures proposed are outlined on 
. .  ).pages C-13 to C-17 • .. There are significant political and physical constraints to achieving the Oows 

projected. It Is not mentioned anywhere that Oow augmentation won� achieve the recommended 
Oow velocities the a1mon need to recover--even If the projected augmentation could be achieved. 

AlS-171 The section on •Flow Effects on Juvenile Salmonlds" frankly is anti-science at its worst. Where is 
aclmowlegement of the environmental conditons under which Snake River salmon evolved? We are 
faced with extinctions for God's sake. What does It take to end the divenionary debating of the 
studies and get down to basics, I.e., we can't getjuvenlle fish through the reservoirs while simulta· 
neously passing adults? Olorgi, et al. are getting paid to diven attention from the real problem to 
IIIJUlnl over marginally relevant attempts to describe the problem. H you are going to cite Olorgi/ 
Kindley, and rely on their bought analyses, you should do the scientific thins. and cite comments of 
the Fish Passage Center and othen lndlculng that Giorgi/Kindley were wrong. 

A1S-181In Section 4 BomevWe's model assumptions are so bizarre, so unsupponed by scientific data or 
common sense, that the modeling reaults are simply facarical. It Is distressing, and telling, that the 
Corps and other agencies would allow their names to be sssoclated with this kind of deception. 

AlS-19JThe statements In Section 4 about poor condition flllh that are transponed Is of a piece with the anti· 
scientific, propaganda slant of the DSBIS. The wild salmon are not In poor condition; transpona
tion doesn't work. To Imply poor condition fish Is the problem with transponation is simply pa
thetic. 

• • 
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NORTHWEST RESOURCE INFORMATION CENTER. INC. 
(ED CHANEY) 

Five 

AlS-20 1 The fmal. SEIS should include a clear presentation ofactual migration conditions in 1992 versus 
what was projected In the Biological Assessment and Biological Opinion. 11tls dlscuaslon should 
Include details oi1 Bonneville and COB operations of Columbia River projects that reduced lower 
Columbia River flows proportionate to the Increase In Snake River flows. Include also, how much 
water Bonneville stored above the nonnal rule curve, and the net revenue including that resulting 
from the additional head and sale of water released for fish. 

AlS-21 

AlS-22 

AlS-23 

AlS-24 

In Section 7, spell out the specific requirements of the Northwest Power Act regarding flows at and 
between the main-stem dams, and the requirement that the Corps give fish "equitable treatment" 
with other uses of the hydropower projects of the region. Also, spell out congressional intent In 
authorizing McNary and the other lower Columbia River projects, the lower Snake River projects, 
and aU the fllh paasage facillties and hatcheries at and above the dams. 

One of the best discussions of juvenile fish passage is presented in Appendix A, pages A-1.5 to A-17. 
111iJ discussion pwpons to aaslgn relative risk to various Juvenile paasage components of the hydro-
· electric system. However, there are two glaring deficiencies In lhls section. First of all, no mortal
ity numbers are assigned to the Issue of "delayed migration". Secondly, the Issue of transportation 
should be added to the list of significant factors, and mortality aasesnnents, includina those associ
. ated with stress and disease (even though death may occur later in the ocean) should be addressed. 

Page A-47, provides a good example of what is wrong with this document and with NMFS. NMFS 
ipparently has no healtation in assigning an ellpected iocrease in survival for increased enforcement 
against illegal harvest, as 2 to 10 percent for endangered salmon stocks. However, there Is no 
·attempt whatsoever to ascribe any benefits to the endangered stocks by the decreased uavel tln1e and 
spill which could be provided by reservoir drawdowns. 

Page A-49 illustrates the ongoing problem offaulty assumptions being assigned to the fish barging 
process. It states "While fish transport is controversial, It has been proven to increase survival of 
fish over those not transported under the current operating conditions .... This program Is especially 
important during low-flow years when low flows In the river can not be adequately augmented." No 
"proof' is documented. Nevertheless, conclusions of the document are based on modeling assump
tions incorporating these unproven transportation benefits. 

AlS-251 The most reliable modeling infonnation, that provided by the fishery agencies and tribes, is not a 
part of lhls DSBIS. The report states thls infonnation will be Included in the fmal EIS. 
Alternatives for evaluation and modeling assumptions which have been proposed by citizen advo
cates of salmon recovery are not Included or evaluated in this DSEIS. 

AlS-261 FlnaUy, l strongly object to the SEIS projections of cost to BoMeville

. 

ofrevenue foregone. Bon· 
neville does not own the Columbia and Snake Rivers. Bonneville does not own a water right. 
Bonneville has no right to water required to meet congressional intent vis-a-vis fish passage. There· 
fore, It has no opportunity cost. Bonneville has been stealina the flllhea water for decades. Now it 

Sill 

A IS-261 wants to charge flllh for taking a little of it back. 111iJ has no basis in law; BoMeville is not entitled 
(cont.) to payment nor to claim opporunity cost foregone for something it does not own. 

AlS-271 The SEIS should eatbnate the cost to date and into the future of flllh lost because the Corps failed to 
properly design the main-stem dams to meet congressional intent vis-a-vis flllh passage. 

Sincerely, 

�� 
P .S. 11tls letter Is being fued to arrive December 7. Cited attaclunents have been mailed under 
separate cover. 

cc: CBNPW-PL-ER 



IDAHO SIBELHEAD & SALMON UNLIMITED 
(ISSU BOARD OF DIRECTORS) 

PRESIDENT 
Con Ciilmore 
2J4·62JJ 

VICE PRESIDENT 
R. Lone Ho1111n 

527·3494 
Gory Wlftis 
J77·4J56 

SECRETARY 
Shirley Son<hotene 

J45·44J8 
TREASURER 

IDAHO STEELHEAD & SALMON UNLIMITED 

Committed lo Rtcocering ldaho's Anadromous Fish Run•
: 

November 30, 1992 

Peter Poolman 
SEIS Manager 
Department of the Army 
Walla Walla District, Corps of Engineers 
Walla Walla, WA 99362·2965 

Public comment from Idaho Steelhead and Salmon Unlimited 
on 

Interim Columbia and Snake River flow Improvement measures 
for salmon ·-

Draft Supplemental Environmental Impact Statement (DSEIS) 

Warren Hosteder • , JJ4·8494A16-1 1SSU apprectates recelvmg a copy of the DSEIS. However, after a complete 
analysis of the document we are like the little old lady in the hamburger 

BOARD OF DIRECTORS commercial who asks 'Where's the beef7" Where's the alternatives? The 
G��n

8v�h range of alternatives presented are simply 1992 operations and 1992 
R. Lone Hansen operations with added protection for the federal hydropower system and its 

- m� 
. 

Mickey Turnbow 
Boise 

George Ci•lven 
Solman 

Con Gilmore· 
Pocatello 

Steve Bruce 
Boise 

Gory Willla 
Boise 

i!'::. �!�.A16-
Ron Blo•ham 

Chollia 

Don Shepherd 
Blackfoot 

Eddie Lewis 
Pocatello 

Warren Hostetler 
Boise 

R.H. Kivle 
Spokane 

Llrry Coants 
Oronno 

ISSU strongly objects to the current list of alternatives and especially to the 
preferred alternative, which is frankly nothing more than 1992 operations 
with modified Dworshak operations. The list of alternatives must be 
substandally broadened in order to even meet existing law, i.e., Northwest 
Power Act NEPA and original project authorizations. 

Alternatives that require long term actions must have short term and interim 
components including, keeping Lower Granite at lowest level where adult 
fish facilities will work until June 15. Set flow targets and require all 
available means to meet these targets. Set aside more storage in ·  the 
Columbia beyond the three million acre feet to meet lower river flows of 
250-300 kcfs. 

BPA and COE have proven they can not be trusted to pass through Snake 
River flows. Therefore lower river flows must be a hard constraint. 

A16-3 J ISSU QUESTIONS 1liE ACCURACY OF TilE MODEUNG USED IN niE 
DSEIS. The models used in the DSEIS are not the ones that the fishery 
agencies and tribes support. The DSEIS models show increases in survival 
coming from predator control, transportation Improvements, and improved 

EXECUTIVE COORDINATOR 
Mitch Sanchotena 

ISSU 
P.O. Bo• 2294 

Bolae. ldoho 8J701 
(208) ]77-1009 

PAST PRESIDENTS 
Cherln L. Roos 

Dan M•gers 
Gery Busch • • 

Peter Poolman 
November 30, 1992 
Page 2 

A16-3 1 adult passage. These are pure speculation! No basis for these improvements (cont.) Is presented in the DSEIS. For example, using very similar modeling, NMFS 
predicted flows of 64 kcfs at Lower Granite and 178 at The Dalles. However 
the actual flows last year turned out to be only 48 kcfs at Lower Granite and 178 at The Dalles. Needless to say, we have very little confidence that the 
modeling used in the DSEIS reflects actual flows and adult returns. Where 
information Is this uncertain, ISSU recommends me of a worst-case scenario. 

A16-4 JniE DSEIS COVERS 1993 AND "Ft1rURE YEARS," Blll' PROVIDES NO 
STANDARDS OR STRATEGIES FOR LONG-TERM RECOVERY OF SNAKE RIVER SALMON. 

This is a limited status-quo EIS and cannot support agency actions for more 
than one year. A comprehensive EIS that sets long-term objectives and step· 
by-step action to Implement those measures should be prepared. ISSU has 
been told that this EIS Is not a proper use of "tiering" under NEPA 
regulations. 

NMFS IS A COOPERATING AGENCY FOR 1liE DSEIS. 

A 16-S J ISSU questions the legality and ethical behavior of NMFS's role in the 
preparation of the DSEIS. Under the ESA, BPA/COE/BR must prepare a 
biological assessment and NMFS must Issue a biological opinion. ISSU 
believes that NMFS' concurrence in the DSEIS undercuts Its regulatory role 
and independence and requests NMFS withdraw as a cooperating agency for 
the DSEIS, and re-establish Itself as the regulatory agency for the ESA and 
subsequently Idaho's threatened and endangered salmon. 

Idaho Steelhead and Salmon Unlimited was formed in 1985 by a diverse 
group of businessmen, guides, conservationists, sport fishermen and 
concerned cidzens to help protect, preserve and restore Idaho's once valuable 
anadromous resources. ISSU is an informational, educational and scientific 
charitable organization formed under the laws of the state of Idaho. ISSU 
represents over 2000 regular members and 3000 associate members in thiny
one states. 

Thank you for the opponunity to comment. 

ISSU BOARD OF DIRECTORS 

cc: Rollie Schmitten, NMFS 
Ted Hallock - NWPPC 

• 
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AMERICAN RIYERS 

(F. LORRAINE BODI) 

·American �rs. 
December . 4 ,  ;t992 

u . s .  Army Corps of Engineers 
Wa lla. Walla District · 
City/County Airport, �uilding 602 
Wal la Walla; Washington 99362-6619 

R� : . Interim Flow Draft supplemental Environmental Impact statement 

Dear · sirs.: 

: ·�erican Rivers is the only nation�l 
. 

�onservatlon · group 
dedicated . to the preservation of rivers and river . values . In the 
Nort�west , · we are · actively involved in · the protection and 
restoration . of salmon , including Snake River salmon . l isted under 
the .Endangered .Species Act. · we have the following comments on the 
draft Interim Columbia and Snake Rivers Flow Improvement Measures 
. for Salmon Supplemental Environmental' Impact Statement (DEIS) ;. 

A11- ll · · . THE PUBPOSE OF THE PROPOSED ·ACTION : IS UNDULY LIMITEQ. · The 
· need for interim flow improvements in the Columbia Basin is not 

simply ·· the result of listing Snake River · salmon under the 
Enda�gered Species . Act . The DEIS should describe the mandate of 
federal dam operators under the Paci fic Northwest Electric Power 
.Planning . and conservation Act to protect , . mitigate ,· and enhance · 
salmon and their habitat in a manner that provides the equi�able 
treatment . 1 . . . · : . . · . · . . 

· · 

·Key prlor i t.ies under the Act , · not yet .achieved,· · are : 

·• . f lows of sufficient quantity· anci quality between federal 
dams to improve production, migration and survival of salmon ; 

* .improved survival of ·fish at the dams ; . 

118 U . S . C . 8 39b ( 4 ) (h) ( l1) (A) ( i ) . 
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A17-1 
(cont) 

� consistency with the ri�ht� of .affected Indian tribes ; and -

* deference to . . the recommendations of fish and wildlife 
�gencies and Indian tribes , 2 

A17-2 

A17-3 

A17-4 

:· . 
The DEIS should reflect these priorities 

.
in the form of f ish travel 

time objectives based on the Columbia Basin Fish and Wildl ife 
Authority · FloW · Proposal .  

THE BASELINE/NO ActiON ALTEBNATIVE ·IS lJNJQSTtfiED. The DEIS 
uses . a . 1985-90 baseline/no action alternative , with little 
explanation. If a historical basel ine· is .used, it should cover the 
pe·riod from 1984 through 199 2 ,  the · full time period wherl salmon. 
flow measures have been · implemented . · . No reasonable basis exists 
for excluding the flow. cond�tions which occurred in 1984 , 1991,  and 
1992 . Moreover, 1992 conditions , the measures most recently 
implemented , should be considered the "no-action" ·alternative . . . 

Last years ' expedence brought to iight substantial 
discrepancies between flow conditions projected in environmental 
'documents, · biological · assessments , and biological opinions , 
compared with actual flow conditions • .  This risk factor should be 
discussed, . along with an explanation · of how lower ' than anticipated 
flows will· be addressed . Last year, no . act�ons . were taken to 

.update. environmental . reviews or salmon 'f low measures based on the 
failure of flow assumptions, a sit.uation that should not be allowed 
to continue. Salmon require. more water in the river, not simply on 
paper . · : . . 

IMPORTANT ALTERNATIVES HAVE BEEH IGNOREQ. ·
-: Under 

.
regulations 

implementing the ·National ·.Environlliental . Policy Act, · the EIS must 11 [ r] igorously · explore and . objectively evaluate all  reasonable 
alternatives., and for alternatives which were eliminated from the 
detalled study, briefly· discuss ' the :reasons for their having been 
el1minated ; 113  · The remarkably narrow ·range · of . a lternatives 
·presented in the DEIS fails to meet this requirement . It includes 
only the measures implemented in 1992 and minor variations on those 
measures.  As a result, the EIS fails to present a .reasonable range 
·of interim measures that could be ·implemented to protect and 
restore :Columbia Basin salmon.. · · 

A17-Sj · · Ameri�an Rivers recommends full . analysis of · ,the fol lowing 
: combination of alterna.tives : . . . 

2 . 16 u . s . c .  839b ( 4 0 (h) ( 6 ) . 
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AMERICAN RIYERS 

(F. LORRAINE BODI) 

A 1 7-5 
(cont.) 

* Use all . available means to meat the flows recommended for· 
the ·snake, · Mid-Columbia , · and Lower Columbia Rivers in the 
. Columbia Basin Fish arid Wildlife Authority . Flow Proposal.  As 
a . variation on this alternative, use all available means to 

· meet flow targets of 100 to 140 kcfs in the Snake and 22o ' to 
30� kcfs in the lower columbia , depending on water conditions. 

* Available means should include , but not · be limited to, 
increased use of reservoir storage·, · advance purchase of power , 
power exchange agreements , and water leasing , ·  ' Measures that 
w i l l  improve the effectiveness of these techniques should also 
be examlned ,· e . g .  setting annual targets for water lea�ing , 
eliminating federal price caps for water leasing , reduction of 
FELCC . during low flow years , requirements that paybacka · for 
advance drafting and FELCC · shift be in the form of water 
rather . than _ power , . atc . 

. . . . 
*· . Increase spill to maximum biological · benefit at all 
projects , according to spill plans developed for each project . 

* . Operat'a Lower Granite raservoi� at elevation. 710_, and 
consider operation at lower el�vations at night • .  

* Release ·4 0 0 , 000 acre feet from Dworshak reservoir . for summer 
flow augmentation , in addition to available storage from the 

·· .. upper ··Snake .River. · · 

* Prohibit decreases in Mid-columbia flows related to - Snake 
. River flow augmentation . 

. . . . � . . . . . 
·* Achieve greater use of · Brownlee reservoir · for flow 
·augmentation. · · 

Al7-6J • ALTERNATivES WERE IMPROPERLY LIMITED BASED ON EXISTING 
· HYDROPOWER PLAHS. The DEIS states that the alternatives considered 

ware limited by "the structural configuration of the system and the 
total - amount of storage available. 114 We remain concerned that a 
major impediment . to flow augmentation for fish is the annual 
planning . that occurs · under the Pacific Northwest Coordination · 
Agreement -and other contracts between · the . region ' s  utilities and 
customers .  · · 

. ·. For . exa�pie, · under 
.
. the c�ordination Agreement, federal dam 

operators. submitted their plans for 1993 operations almost a year 
··ago, in .February· 1992·, and a final operating plan was · established 
in March 199 2 .  · The federal dam operators will now either have to 
obtain ·the agreement of all · parties or pay a dnancial _panalty for 
deviations . from the _ plan. · This process ·. provides a hidden but 

.
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Al7-6 
(cont • 

·powerfu;l. disincentive to change , a disincentive .seen in the ·narrow 
range of alternatives presented� in the DEIS •. : In addition , the· 
timing . of this DEIS . in relation to · these existing . plans �aises 
questions of NEPA compliance ; . since the applicable regulations 
require that ari EIS be prepared. "early enough so that it can serve 
practically as an important · contribution to" the decisionmaking 
process and w

1
Ul �ot .be . .used to. rationalize or justify decisions 

a lready .lila de . . . . . . . · . . . . : . 
· 

·we ,;equest'�' .full dlscussicin of th� provisi�ns of the existing 
.• :.operations : · .plans� the · ·.provisions · of . future · plans as now 

anticipated, and how ·NEPA requirements will be satisfied for those 
plans . • .  · · · · · · 

'Al7-7 THE DEIS ANALYSES usES .UNRELIABLE PROJECTIONS OF FLOw.· . The 
analyses of impacts and alt.rnatives presented in the DEIS are the 
output of several theoretical models . · As noted previous ly , ,  the 
models contain projected flows that are highly unreliable . · . For 
example , as shown in our Attachment 1· , the baseline f lows us.ed in 
the QEIS do not reflect the ·actual flows experienced during the 
1985•90 �ime period . The DEIS model also assumes , ,  incorrectly, . 
that Snake River . flow augmentation r·esults ··in . increased . summer 
flows in the lower : Columbia ; .  ll result which has not; occurred in · 
·actual operations .. . · · · 

Al'7-8 J · .
· . ' Model ·now projections _ for ·1992_ operations are 'more generous 

· ·· . · than. actua.l flows in 1992 . · NMFS ' biological opinion for 1992 
hydropower operations used simila� flow projec�ions , relying on a 
.1984:-90 . flow baseUne ·· of 60 kcfs ·at Lower Granite and · ·209 kef a at 
The · Dalles, · and projecting flows with 1992 operations· . of 64 kcfs 
and 228 kcfs , · respectively. In contrast, ··actual flows were about 

•• 

. . 1. 48 kcfs at Low4!1r Granite and 179 )tcfs at .The Dalles, a s ignificant .-.
. 

· . . difference • .  · Last· years '. models also :assumed full ' Idaho Power 
cooperation in 1992 flow opet:ations ; · �hich simply d.t;d not occur ; 

The 'models used in ·the DEIS should , . at the very least, be 
revised to use · · � flows for the analyses that rely on 
historical operations , inclu!fing 1992 ; This change iB particularly 

· important in · .light of . NMFS ' · refusal · to re-open hydropower 
. operations for the benefit of fish' when it became clear that ' 1992 
flows _were substantially less .tha� its m�dels had projected . · 

. · The use of actual flows ·is quite revealing·;· . Attachments 2 and 
3 ' show · that actual· 1992 flaws were lower· than the DEIS 1985-90 
baseline flows . This is yet another indication that the range of 

· measures - considered in the DEIS is completely inadequate. . ; . 

· 54 �  C . p. R .  ' 1502 . 5 ,  
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Al7-9 THE PElS AHALXSES RELY ON QUESTIONABLE ASSQMPTIONS. .We are· 
pleased to see a new commitment from the dam operators .to use a 
variety of models rather than simply usinq BPA _and Corps models . 
The mOdels currently beinq developed by the fishery aqencies and 
tribes should a lso be included �in the DEIS to present a reliable 
range of results . ·  · We note that none of .the models .used in the DEIS 
have been tested and verified . : . · . . · . . 

. . : . ·Perhaps �a � ·res�lt or : this 1iu::k· or . v�ritication,· hiqhiy 
·qu�st�onable assumptions plaque all of the modelinq results . The 
· models ilhow increases in · survival .cominq primarily from predator 
control ,  transportation improvementll ,· and improved adult passaqe . 
.In all three areas,. the ·�EIS assumptions are hiqhly speculative . 0 .  .. • • • 

A17-101 . · First, the benefits of · p�_edator . controls, it any, are 
questionable . Althouqh benefits are possible, these - may well be 
cancelled out by compensatory responses and fish community chanqes . 
Fish and Wildlife service research "indicates that predation is not 
limited to squaw'fiah , ·  is not a problem in all reservoirs , and does 
not ·occur uniformly throuqhout a reservoir. This casts doubt on 
key. assumptions : the assumed j uveni le mortality rate of 2 . 56 per 
day of travel .time, the · assumption that reduced pool area could 
increase :· predation , and , · most ··. siqniticant, · - assumed ·. mortal ity 
reductions of · 7 , 5t and 25t • .  Reservoir mortality estimates should 

·· be revised, · and assumed mortalities from predator control should be 
.de.leted . · · · · · , · · 

)l 7 I . . Second , transportation assumptions are the subject of wide-1 .-1 1 ranqinq bioloc;iical opinion . . . What we do :know, ani! .what Attachment 
. · ·4 ·� ahows i -:ls :.that ·increased transportation . of fisH. ·has paralleled . 

decreasinq · adult returns . .  Moreover, even positive transport 
benefit ratios at dams seem to chanqe to. neqative transport ratios . 
by .. the time · fish . reach their . spawninq areas , .  raisinq the .prospect 

. of - additional . !=Omplications · tied to the transportation proqram. ! Transportation assumptions ' should be revised ·. to reflect : the 
· . questionable benefits of transportation in terms of adult returns · . to spawninq qrounds . · · 

AJ."'7-121 . · Finally; · the models assume a · n increase in adult survival. · 
. . This fiqure .is . c'?mp�etely unsupported and should be eliminated . · 

A17-1 . .  STANQARDS ANP STRATEGIES FOR .LONG-TERM SALMQN RECOVERY ABE 
LACKING. This ·is a limited , status-quo DEIS , but one which 
purports to cover hydropower operations for· ·a series of indefinite 
years • . The DEIS should be expanded to set lonq-term objectives and 
pr�sent step-by-step actions to impl�ment those �bj ectives . 

. . 
. . . . . . . . . . . . 

� � . : 
As ·not;ed above , . the bEIS should incorporate as its· lonq-term 

qoal the fish travel time objectives derived from the columbia 
Basin Fish and Wildlife Authority Flow Proposal . In addition, the 
alternatives analysls in the DEIS should : identify and evaluate 

5 

Al7-l�· steps toward prompt investiqa_tion and impiem

.

entatio� of' reservoir 
(coot ·drawdowns and , _in tandem1 the �ermination of fish barqinq . ·one key · . . element of this schedule should be the ful l  drawdown , modification, 

. . . · �nd - ���dy of Lower_ Granite Dam. . . . : . . ·. : · . · · · · 

. 1' -�- · · . NHFS SHQULp NOT · BE : A COOPERATING AGENCY, · We seriously ·.t\·1- -� question NMFS ' role as a cooperatinq aqenc'y in the DEIS.  Under the ESA, · NMFS must develop and issue an independent bioloqical opinion on · hydropower operations , · followinq · a · bioloqical · assessment developed by .the dam operators . NMFS ·c;:ooperation . in the DEIS undercuts its independent requlatory role lind objectivity, ·creating-the impress ion, if not :the existeqca 1 of improprie�y. · 

A17 i1· : · A .  NEW DEIS SHOULp BE ' PREPABEp, · The chanqes we are 
• · recommendinq will necessarily result .in major . chanqes .in the DEIS 

. · analyses,' Consequently, we recommend the preparation of a new DEIS 
· · . for public co111111ent_. . · · · 

. . · . . 

. Respectfully · submi_tted, 

·F . . ��-�· 
- F. Lorraine Bodi · 

cc: · save our Wild Salmon . .  
··columbia Basin · Fish and ' wiidlife Authority Columbia River· Inter-Tribal Fish Commission Northweat Power. Plarminq council · · 
National Marine Fisheries Service 
Bonneville Power Administration 

. : . · :. 
� . 
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PUBLIC POWER COUNCIL 

(WILLIAM K. DRUMMOND) 

VIA FAX 

December 7, 1992 

Peter Poolmao, SBIS Manager 
Department of the Anny 
Walla Walla District, Corps of Engineers 
ATJ'N: CENPW-PLER 
Bulldln1 602, City-County Airport 
Walla Walla, Wuhlnaton 9936:z..926S 

Public Power Council 

�o NE MuRnomah, 511118 m 
l'clrtlend, oregon 871'3' 

((>03) 232-2427 
FAX 1503) 239·5069 

Re: PPC'a Comments on Interim Cnlumbla and Snake Rivers Flow Improvement 
Measures for Salmon Draft Supplementlll Envlronmmtal Impact Statement 
(DSEIS) 

Dear Mr. Poobnan: 

The Public Power Coundl (PPC) submits the followfns comments on the Draft 
SEIS. 

PPC members and staff have piutldpated wltb Padflc Northwest UtOitles 
Conference Committee member� and staff In developing PNUCC's comments on the 
DEIS. PPC hereby endorses PNUCC's commeiiiS and joins PNUCC In presentlns the 
comments as submitted by AI Wright to you on December 7 (attached). 

In addition to endorsing PNUCC's comments, PPC submits die foltowfna by 
section: 

A18-11 4,94 Effect on Rates 
The Draft SEIS states that an lnc:rease In BPA '1 operatlna expenses during fiscal 

year (FV) 11193 would "lllcely" reduce BPA's operatlna (I.e., financial) I'C$ClYCS, whlc:!l 
"mlaht • lead to a rate lnc:rease In the FY94-9.5 period. 'Ibis conclusion Ia UDRecessarlly 
lentatlve. BPA, one ol the aaenc:iea responsible lor tid& Draft SEIS, Ia negotiating a 
settlement to the 1993 rate we, wlllch will set rate.t for the FV94·9S rate period. One 
critical element In those settlement dlsa�mons Is the level of financial re.terves that BPA 
projec:ts wiU be available at the end of FYP3. Because BPA's rate!i are' already set for 
the c:urrent llsc:al year, lr bPA spends S!IO million in FY93 for replaoement power, 

Ret>resentinA Consumer-Owned Ulll- fn lhe ,..,iflc --• 

A18·1 j flna�al reserve• will be reduced by S90 million. BPA hu IIIJIIed that reduction.� In 
(cont.) ffnandal reserves wm reqalre au adjUitment ln future rates to replenish those reserveK, 

The FfnaJ SBJS lhould expUcitly 11eat par1 or lhe fDereue m whule.tale power rates In 
FY94-95 dlat re.talts trom actions taken to purcbue pDMr �rlns FY!I3. Tbese costs 
wiD prellllllllbly be recovered from C011111Dlera throupout the Norehwcst, and will lead to 
reductions fD net Income and soda1 welfare as a resuiL 

AlS-2 From Ulother penpeetlve, a dec:rcuc m BPA'• opc:ratlna reserve.t means that 
funds are beiDa spent tluit previously reduced household and business lacwne ill the 
Northwest, beaawe the luadl were accumulated at BPA IDstud or belna aii11W11d tu remain under the control ot fadlvfduaiJ. BPA built up flaaaclal reserves Instead or 
relumfiiJ theae accumulated funds to the GOIIIIImert, and 10111e or those rCICII'VCI will be 
used to buy replacement power In PYP3. This reduction fD fneomo caused a f!lll ln 
consumer Uld producer surplus In the rqlon aDd elaewbere, whldl is the most 
appropriate meuure or economic cosL Reduetioaa fD consumer and producer •urplus 
can alto have detrlmenlal effects on the human envltoRJile1lt, and the Draft SEIS has 
!pored these Impacts. (See the llteracure dted In DJ. MltdleU. •ne Deadly Jmpac:l of 
Federal Repladons•, JtiUINII of &t;ulation tllld Soc:ial Com, June 19!12.) The Final 
SEIS should rec:oanlze that the expeudlture of funds by BPA does ill fac:t reduc:e welfare 
and does Impose economic COlts on lncllviduala. Furthermore, a consistent meuure of 
economic costi ahould be adopled that allows comparlso111 across cCODOmlc sectors, ao 
that tbe 001t-elfec:tive11C11 analyais can be pedonned In a ltraJahlfonward and 
understandable manner. The Final SBJS should address this Issue direc:tly. 

AlS-3 1 14.9.5  Mftlutlon 

• 

The Draft SEJS states that •(n)onflnn loaes result prfmarDy In revenue Iones and 
would not need to be replaced. • Although strictly true from a resouree perspec:tlve, this 
conclusion fpores the fact that BPA does not In rac:t •Jose• revenue; rather, because 
coats do not fall In response to reduc:tlons In revenues, BPA lhlfll lhe expec:ted and 
ac:tual sourc:ea or runds used 10 pay Its expenses. It BPA ezpccts or ac:tuaUy rec:elves 
lower revenues from the sale ot nonflnn eneiJY, then futUre wllolesale rates to .firm 
power eusromen wlll lncreue to compeaaate. Funds that previously were received from 
nOIIfinn enerJY customers wfU aow be a.peded to come from fiJ1IJ power 1ales. Tbls 
llllfft In the apec:ted IOUms of revenue will reduca lnc:ornea IUid weUare Ia the Northwest 
aad perhaps In other rqlons • .Also, If leu nonflnn e1181JY Is anDable to sell oulllde the 
region, other, more upeaalve aeaeradna resources wiD be relied on laateRd, which will 
have environmental Jmpac:ts outside lhe region (and perhaps Inside the resfon as well, if 
Northwest c:oaJ-tJred aeneratlon lnc:reues). In addldon, consumen who previously relied 
on iupplles ot Northwest nonflrm enei:J'I to reduc:c their bills will pay hlaher elec:trl_dty 
prices, whfch will reduc:e their fDcome.t and COIII\llner awplus. Tbe Final SEIS abould 
lnc:orporatc au Ulll)'lll or environmental Impacts ascidated wldl additional thermal 
1eneradon caused by areater spiU of hydroelectric: enew, as well as an analysis of the 
eeonomlc coltl and impaets on the bumBD environment of increa.'Cd ret.

all energy biliJ, 
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A l8-4 j IS 2 2 Cost Eft'ectlvencu 

A18-S 

A18-6 

There are several problems with this secdon of the Draft SEJS. First, and 
perhaps most Important, the qendes a.rgue lbat uncertainty about tbe bloiOJical outputs 
of the alternatives supports a decision to shift the biological p. Instead of measuring 
the number of returuln1 adult fisb, the qendcs propose measurfna the relative 
pereentaae fncreuc In juvelllle auMval. Although there Is in fact considerable 
uncertainty about the bioloJfcal benefits of various riwr operations, the shift to relative 
percentage lncreues In jUvenile suntval limply substitutes one highly uncertain number 
for another highly uncenain number, and transfon111 the purpose of the actions from 
•savlns fish by whatever means• to •saving only juvenUe fish, because we do not need to 
be concerned about what hajlpens after they move downatream•. 'Ibis approac:h may be 
appropriate when the purpose of the document Is to c:on.,lder Jll1lx ilownstream pas!&Je 
alternatives, but Is completely Inappropriate and lnadequ111e for any larp:r analy:ds of all 
.alternatives for aulstins ln the survival of tbe apecies. Jf there is no suffldent data with 
which to establish the biolosical benefits of the proposed alternatives with rusonable 
c:enalnty, then the SEIS may be a doc:umenl dJat can only suppclrt experlmencatlon and 
data-gatherina, not chuges In river operations that cost tens or millions of dollars 
relative to the base nse or no action alternative. 

Furtbennore, the f.ercentage Increases In juveniles projected for 1993 ean ea.�lly 
be rec:alculated as return ng aduits over the salmon's life cyde. Any percentage Increase 
in Juvenile awvlval can be trallllated Into an absolute number of Juveniles assumed or 
projected to survive dOWDstream pusage. Simple arithmetic ean then ti"IIIISform these 
higher number11 of survlvlng Juveniles fnco blsher IIUDibeu of survlvlns adults, bued on 
various assumptions about factors that affect the remaJnins stases or the salmon life 
cyde. More survfring adults ean then be projected, and we are tben lefl wltb a target 
expressed In returning adults, not as a percent of surviving juveniles. 

The agendc:s oO'er another argument In support of the perc:entase approach: It 
prevents the calculation of beneOts to the fish. The agencies appear to believe that a 
strict National Economic: Development (NBD) approach requires the adc:ulation of 
economic benefits to the fisll. 1bls argument falls on fts surface, because the NEO 
approach focuses on eeouomie eosts; human beinp, not flsb, pay NED costs. (Fish may 
be arsued to "pay• an envirolll1lcntal cost, but this line of iUJUment quiddy leads to 
fnter..mcdu comparisoas of economic: costs, which Is the province neither of NED 
accounting nor of the National Environmental PoUcy Act). An ac:c:ante and complete 
talc:ulatlon of the economic costs of the alternatives can proceed without making any 
assumptions about the economic benefits (or c:osts) to the fish per ae. Rather, the goal 
of increasing numbers of survlvins adults can be adopted, and then economic: costs can 
be analyud with the goal or rnln!rnl2lng the cost of achieving a specific: lucrease lo 
survivins adult.�. Thera is no need to abandon the numcric:al target witb respect to 

I 

3 

�J!i�l adults just because of the need �-ealc:ulate economic: costs. 

A 18 7 J  111e prac:tlc:al rault or shlttlna the target ln this ease may be nil, beeause all the -
allemadvcs bave .aaaJ,x the aame bioloafeal lmpac:t: an lllcrease In juvenile survival 
111J181"8 from one to 19 percent (See Table 5,2,.1, p. 5·5.) Tbe low end or this IJICelrum 
caplllra wbat mlpt polftely ba called "llobe• m the computer models. aD lmprowment 

· 1for whlcb tbe SB1S eatlmates we wiD pay between S52 mlJUon and S93 mDifon. lbe fact · 
lhat.all lhe altematlves hln. tho same llf&hly ua� beac0t 1Uppom the conclusion 
tluat the aldft ID tar&et fs urmeceuuy, espedlllJ beeause 11 confounds attempts to 
compare the ruults of this Draft SBIS with other wort. 111e aaendes should reconsider 
the method of calculating benefits, to easure that there fa reuonable continuity across 
the environmental and economic: analysis of Osh mltiJadon ell'ons, 

lbant )'OU tor this opportunity to comment 

Attachment 
Orfpnal by man 

Sin=' �· 
. William 

. 'i 

oc;:-- - . • · · ·-;t � ' _ ....... ef 
M 

K. Drummond ... ...,. , . .  

ana,er 
� · 

c:c:: Randy Hardy, BoMCYille Power Administration 
John Keys, Bureau of Reclamation 
RoUand Schmltten, National Marina Flsherfes Service 
Major General Brnest J. Harrell, Corps oC En1h1eers 
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VALLEY CONSERVATION DTSTRTCT 
(KEN POSTMA) 

TO: Department of the Army Corps of Engineers 
Building 602, City-County Airport 
Walla Walla, WA 99362·2965 

RE: Draft SEIS Columbia and Snake River Flows 

Valley Soli Conserntlon District P.O. Box 209 Donnelly, Idaho 83615 
Phone: 325-8567 

December 3, 1992 

A20-1 1 The Valley Soil Conservation District Board has reviewed the draft SEIS Interim Columbia and 
Snake Rivers Flow Improvement Measures for Salmon and has the following concerns. The draft 
SEIS only addresses the effects on the water quality and fisheries of the Brownlee Reservoir, with 
no concern for upstream water, Including Cascade and Deadwood reservoirs which will be severely 
Impacted. Our SCD has entered Into grants and cost-share agreements to help Improve the water 
quality In the Cascade Reservoir. We are very concerned about any changes In operating 
procedure which may Increase phosphorus loading or reduce water quality In any way to these 
water bodies. We feel that any reduction In water from these reservoirs will Impact water quality In 
many different ways and that your SEIS must address these Impacts so that we will have the best 
Information upon which to base our future water quality decisions. 

A20-2 

The Valley Soil Conservation District's (VSCD) concerns on this SEIS draft are basically the same 
as were expressed in the enclosed VSCD April 30, 1 992 letter on uncontracted space In the 
Cascade and Deadwood Reservoirs and also In the May 20, 1992 Cascade Reservoir Interagency 
:rask Force letter. 

The normal operating procedure on Cascade Reservoir has been to start with a full pool with the 
water level . gradually declining until October for Irrigation purposes. This process Is used to 
maintain a 300,000 acre foot conservation pool which maintains the resident fisheries. This 
resident fisheries In turn maintains our endangered species, the bald eagle. Any change In the 
normal operation or flushing of water to fill downstream reservoirs will degrade the water quality In 
Cascade Reservoir and adversely effect the resident fisheries and the bald eagles. 

A20-31 For the above reasons, we our opposed to any activity that reduces the water quality of Cascade 
Reservoir. Thank you for the opportunity to comment on the draft SEIS. 

cc: Larry Koenig, DEQ 

• 

.. 

• 
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OROFINO CHAMBER OF COMMERCE 

(H.L. "ROY" CLAY) 

December 3 ,  1992 

Lt . Col . Robert Volz 
u.s.  Army Corps of Engineers 
l�alla Walla District 
Building 602, City County Airport 
l�alla Walla, Washington 99362 

Dear Lt. Ool . Volz :  

Gateway to Idaho s Vast WhJie Pine Co11ntry 

We would like the following comments to be printed in their entirety in 
the Final Environmental Impact Statement . 

A2l l l Since the preferred alternative in this draft EIS is similar to the -
actions undertaken in 1992, we would like to see an accounting of the specific 
results achieved by those actions in 1992. They are conspicuously absent from 
the SEIS. Certain statements in the report; "No recent studies have been 

A2 1 -2 lconducted to determine the relationship between flow and downstream 
survival . . .  " ( page 4-9 ) ;  and "the benefits are uncertain and could be less 
than indicated . . .  " ( in  the various fish passage models ) ,  page 4-10; support 
the belief that Dworshak flows cannot help to restore salmon runs to any 
significant degree . We also call your attention to several studies Whicn 
indicate the l imited effectiveness of flow augmentation: "PIT Tagged Spring 
and sumner Chinook Salmon Detection Rates Compared with Snake River Flow at 
�r Granite Dam" - tl>IFS 1992; "Timing of Passage of Juvenile Salmon at 
Colwrbia River Dams :  - l�illiam J. McNeil, Oregon State University, 1992 ; and 
"A Literature Review of Factors Associated with Migration of Juvenile 
Salmonids" - Karen Young Dreeger and William J. fotNeil , Oregon State 
University, 1992. 

A21 -3 f We did not see any discussion of possible conflicts between the proposed 
,actions and Dworshak enabling legislation which lists recreation as one of the 
'Project p.�rposes for Which Dworshak dam was constructed. It is our opinion 
that the intent ion of this condition is not being met under the prop:med 
operations . 

Lt . Ool . Robert Volz 
U.S. Almy Corps of Engineers 
walla Walla District 
December 3, 1992 
Page 'IWo 

A2 1 -4  On page 4-86 pool elevations under Option 4 ar e  estinated t o  be 9 feet 
l�r than base case in July and 20 feet l�r in August . Since Option 4 
allows for the taking of this water as early as July , �cts should be 
measured against a July drawdown and not an ambiguous July-September scenario. 
The manner in Which this is presented understates the reality of the 
situation. We also have reason to believe that the extent of the drawdown 
loQ\lld be worse than described ; our experience has been that Oorps estimates 
of reservoir levels have not been accurate in the past . 

A21-5 

A2 1 -6  

On page 4-80 recreational visitation i s  estilll!lted t o  decrease only 3\ 
under Option 4, When canpared to the operating methods of last sumner . There 
are two issues that need to be addressed her e :  

1 .  '1'tle area has already suffered a loss i n  1992 due t o  that year ' s  
operations and you should not use tha t  year as a base for this or 
any other future cmpar isons . 

2. The 2\ estinate of additional losses in visitat ion greatly 
understates the real ity of the situation. If the September release 
of 200 KAF was scheduled in July, just prior to the peak recreation 
season, instead of following it, then the Jl'ajor dropoff in 
visitation would also occur earlier in the year, during July , a time 
period which noiJl'ally has about twice the visitat ion of A�gust. 

On pages 4-90/92 you indicate that the "potential displaced value of 
recreation" under Option 4 would be about $5,000, and that displaced 
recreation losses under Option 2 would be only $275, based upon a general 
recreation value of $2 to $6 per day. Regardless of the methods that were 
used to come up with these figures they are ridiculous and misleading. Many 
individual businesses and other providers of tourism services in the Orofino 
area suffered during the 1992 season because of low water levels .  SOOE of 
their comments are l isted below. We want all of these carments to be printed 
in your final EIS beCause we believe that supposedly soph isticated economic 
models often lose sight of on-the-<]Iound real ity, The reality is that 
business in our area suffered greatly because of the 1992 sumner drawdown of 
Dworshak Reservoir, and it will suffer more if Option 4 of your SEIS is 
adopted . The comments are as follows : 

· 

moRSBAK STA're PARK - Campground revenue during calendar year 1992 was 
approxinately $64 , 000, a drop of 20\ from the $80, 000 of the prior year . 
OVerall camping during 1992 was down 25\ from 1991, and it was down more 
than 50\ during the peak drawdown month of August. ·other nearby Idaho 
State Parks reported a net increase of about 10\ over the previous year, 
so Dworshak ' s decline can definitely be attributed to the low wat er 
levels . - Mike �!eEl hatton 



OROFINO CHAMBER OF COMMERCE 

(H.L. "ROY" CLAY) 

Lt . Col . Robert Volz 
U . S .  Aimy Corps of Engineers 
Walla Walla District 
December 3, 1992 
Page Three 

A21-6 1'1H:lRSHAP: EXWRSI� - Revenue was off 22\ in 1992 . Nomally about 10\ 
of all customers make an advance reservation for the following year upon 

(cont.) departure, but only one custolll!r made an advance reservation in 1992 . 
Generally about 70\ of all reservations for the seasoo are mde by 
�bruary, with reservations beginning to come in November . Reservations 

for the next year are lagging far behind the average. With the rising 

costs of marine insurance, advertising and naintenance, it is iJ!p!rative 

that mid-summer pool elevations are maintained at high levels. If mid
summer dralldowns are to continue the owner nay need to consider 
liquidation . - Jerry Olin 

RIVmSIDE fCI'EL - Many anglers indicated they won ' t  return because of 
the low water levels , and fewer boaters were noticed staying in town . -
I.eAnn Callear 

IIELGESON IIOl'EL - A drop was noticed in the nlllltler of guests, especially 
for events held at the reservoir such as the mini-hydroplane races . 
There were m:my negative comnents from guests about the appearance of 
the reservoir and the lack of swimming facilities . - Sandy Medley 

ATKINSON DIS'l'IUBI1l'II(; - Sells marine gas to the marina. Because there 
were fewer boats on the reservoir gas sales were down 25\ . - Bill 
Atkinson 

CLFJ\RWITER NATI<H\L FOREST - Records show that tourist inquiries at the 
visitor senter were down fran l l , 600 last year to 8 , 600 this year , a 
drop of 3 ,000 visits or 26\. - Bob Tribble 

l'tH>� RESTAURANI' - Noticed that fewer boaters and anglers were 
eating breakfast at the restaurant this year during the mid-summer 
drawdown months . - Roy Clay 

SNYDER'S SPORT:IN.; QJODS - Reported a decrease in retail sales of 

sporting goods , fishing tackle and swim wear . - Elbert Snyder 

WEST'S SPORTJKi QJODS - The owner reported a definite effect, but found 
it hard to quant ify. - Ronnie West 
WHITE PINE fCI'EL - The occupancy rate was down this · summer.  - Gordoo 
Thiessen 

c:::LFJ\RWATER CLFJINERS - There was a drop in visitors using t he ccb 
laundry this sumner . - Sue Atkins 

• • 

Lt .  Col . Robert Volz 
U. S.  Army Corps of Engineers 
walla Walla District 
December 3, 1992 
Page Four 

A2l-6,JiliG!STJW> I.aJ1«;B - Noticed fewer anglers as patrons this summer .  

(cont.) LllkB ARJ � - Although overall sales were up, marine business was down by 20\. 

I 

MftRCIA'S FAMILY APPAREL - The lack of tourists had a big effect on sales of T-shirts and tourism-related clothing. 

<JIOFDD QIEIIRON - Gas sales, towing and mechanical work were all down 15\ , - Jerry Koerling 

CLIWIWI\'l'ER VAJ:.LEr MIIRlNE - Boat and motor repairs are the greatest part of this business, which was down 25\, or between $25, 000 and $30,000. -
Joe Rintelen 

mRTIIWEsT VAWE PIIMMI\Cr - Sales of suntan products were down $1 , 000 
last Sumlll!r and sales of swim devices ( floats, etc. ) were down $500, 
This does not include the additional costs of carrying leftover 
inventory over the winter . - Ron Henbree 

RIVmSIDE SPatT SID' - The owner feels he has lost at least $5,000 in sales of items such as tackle and gas. He feels his · customers are not returning as often, and some have indicated they will not return. In 
addition to the . problem during the &umlll!r months, the summer and fall 'drawdowns have taken water which was previously released in November and helped to move steelhead in the river . This has resulted in lower catches during one of the traditionally busiest fishing seasons . Stu Kestner 

'l'HE BAZAR - Business was down 15\ this past August at a time when the tourism-related part of the business nomally increases. 

!ali\ST 'ro. ali\ST - August sales of recreational toys were down about $5,000. - Ginny Trapp 

HANSON GARAGE - �r repairs were noticed for recreational vehicles, but it is hard to put a dollar value on it. Keith Hansoo 

1MiaJAEL'S RESTAURAHr - About 10-15\ fewer tourists were noticed in the restaurant . Many customers indicated that they would. not return 1:-ecauc" 
lof conditions on the reservoir .  Mike �lor rison 

• 
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OROFINO CHAMBER OF COMMERCE 
(H.L. "ROY" CLAY) 

Lt . Col . Robert Volz 
U . S .  Army Cotps of Engineers 
walla Walla District 
December 3, 1992 
Page Five 

A21-6( VALLEY IUIUR PARTS - There was a dropoff in boat-related itB115 and a (cont.) slight drop in business fran regular out-of-state customers ,  many of 
W\0111 said they would not return .  Clay Hesson 

GLED'l:XD IGA - This store tracks sales and trends very . carefully. 
Although they report an increase in sales for the year overall ,  the 
sumrer RDnths were down. July sales were down $22, 655 from the previous 
year and August sales were down $25, 109 . CUstomer counts were down 639 
in July and 583 in August. An assessment by category shows that the 
IBrdest hit items were cold beverages, ice, and take-out deli itB115 , all 
areas in'pacted by tourism. They also have checkout personnel keep track 
of visitor requests and cornrents , and negative conments about the 
reservoir were widespread. The store manager believes that .the majorit}• 
of their decreases were due to poor conditions on the reservoir . Doug 
Donner 

SERV-A-BURGER - Lost about $5,000 in sales and reported lots of negative 
cornrents from boaters . 

MEDLE'i ' S ON 'mE lAKE - Prior to the windstorm which destroyed the docks , 
the marina and restaurant had suffered greatly due to reduced tourism 
and boating. Several regular customers did not renew their boat slip 
rentals this season because of anticipated drawdowns. Although the Silltl! 
nurrber of slips were rented as in the prior year, they were generally 
rented by the 100nth instead of the season. Gary Medley 

BARNEY' SCXlPER - Touris sales were down 1-2\. Flnnett Bartman 

'mE REAL ESTATERS - While it is difficult to put a dollar figure on the 
intact , people are less troti vated to purchase property in the area if 
they have difficulty launching boats and obtaining fuel . Sales of 
lakeview properties suffer when there is a muddy shoreline . When ther 
do purchase, buyers pay less for the lots. Lee Pippenger 

'mE PROGRESSIVE MERCHANTS - As an organization that prORDtes local trade 
and tourism, it is extremely difficult to attract individuals to our 
oomnunity when the heart of our recreation has been destroyed. The 
dral<odown of Dworshak Reservoir has cost our business COIIIIlJJlity tens of 
I hou.-x,nds of dollars with recovery no where in sight . ·  Future dral<odowr.s 
, . ._.1y Vt>ty well shut the doors of many businesses , which in turn may be 

, t '"' c.,! a !  yst that ignites total economic collasp. Ron Hembury 

Lt . Ool . Robert Volz u.s. Army Cotps of Engineers 
walla Walla District 
December 3, 1992 
Page Six 

HLC:jes 
by fax 
cc: Senator Larry Craig 

Senator Dirk Kenpt:horne 
Rep. tarry LaRocco 
Rep. Mike Crapo 
Governor Cecil Andrus 
Senator Marguerite McLaughlin 
Rep. Chuck OJddy 
Rep. June Judd 

Sincerely, 

-·-·Z.f'@A-
H. L. "Roy" Clav/ 
President r 
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YALLBY GRAPHICS 
(LARRY SCHLIEPER) 

Val leld Graph ics 
Hallmark Cards • Gilts • Office Supplies • Printing 

Lt . Col . Robe r t  Vo 1 z  
Depa rtment o f  the Army 
Wa l l a  Wa l l a  D i s t r i c t  
Corps o f  Eng i neers 
Bu i l d i ng 602 
C i t y  Cou�ty A i rpo r t  
Wa l l a Wa l l a , W A  9 9 3 6 2 - 6 6 1 9  

Lt . Col . Vo l z :  

December 4 ,  1 9 9 2  

W e  a re one of the many bu s i nesses i n  C l ea rwa t e r  Cou n t y  and 
Oro f i no tha t have been econom i ca l l y  e f fected by the d r a wdown o f  
Dworshak Dam .  Ou r summer busi ness i s  ve r y  d e penda n t  on tou r i s t  
t rade to a t  least show a sma l l  prof i t  i n  the summer mon ths . 

Th i s  l a s t  summe r ,  pa r t i cu l a r l y  J u l y  and Augu s t , were not 
s l i ght l y  o f f ,  but a major d i s a s t e r , in sa les o f  tou r i s t  sea son 
g i fts and souven i r s .  I n  pas t years our bu s i ne s s  h a s  g r own and 
souve n i r  s a l es have been on the i ncrease • . •  So we bought heavy 
for l a s t  y e a r ' s  tour i s t  season , but s a l e s fell d ra ma t i c a l l y  and 
we had to store away over $ 3 , 000 worth o f  i n ven t o r y  wh i ch t r a n s 
l a t e s  i n to a bout $ 3 , 000 l o s t  prof i t s .  Tha t l os s  o f  s t o r e  t ra f f i c  
a l s o  me a n s  lost revenue i n  other depa r tments o f  our s t ore which 
cou ld me a n  up to $ 5 , 000 or $ 6 , 000 i n  lost sa l e s . 

We have had tou r i s t s  that d i d  shop our s t o r e  comp l a i n  about 
the d rawdown and s t a te they wou ld not r e t u r n  to Oro f i no .  

A l l  I can s a y  i s  i f  t h i s  d r a wdown con t i nues a l ong w i th a l l  
our other econom i c  woe s ,  who knows , next s t e p  w i l  b e  t o  close 
ou r doors for good , thanks to you or whoever is respon s i bl e . I f  
Opt ion 4 o f  E I S  i s  adopted for 1 99 3 ,  you know " th e  r e s t  o f  the 
s t o r y •  • 

.s�-!� 
Larry Sch l i eper 
Store Owner/Manager 

PHONE l01·4'1·5Ztt • 14P JOHJfSON AYE. • OROFINO. IDAHO 135•4 

1-:--

• 
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PACIFIC NORTHWEST GijNERATING COOPERATIVB 
tn A VP u o\RPER) 

/F)/N/CSCS 
Partners In Power Management 

Colonel Robert D .  Vol z 
Department of the Army 
Wal la Wal l a  District 
Corps of Engineers 
Building 602 
city - County Airport 
Wa l la Wal l a ,  WA 9 9 3 62-6619 

December 3,  1992 

Re : PNGC ' s  Comments to the Interim Columbia and snake 
Rivers Flow Improvement Measures for Salmon 
praft Supplemental Environmental Impact Statement 

Dear Colonel Vol z :  

Pacific Northwest Generating Cooperative ( " PNGC")  has 
the following comments about the Draft "Supplemental 
Environmental Impact Statement" ( 11SEIS " )  of October 199 2 .  PNGC 
represents 29 electric cooperative util ities , and its members 
provide electrical service to 750, 000 residents of the Pacific 
Northwest . 

PNGC concurs with the need to preserve the l isted 
salmon runs in the Columbia River and its tributaries . However, 
recognition of this need should not be viewed as support for the 
adoption of costly measures where expedience and a series of 
unproven assumptions are substituted for a comprehensive , 
balanced program. 

I .  PURPOSE OF SEIS 

The NEPA process begins with a proposal for action . 
The purpose and need section of an EIS articulates the underlying 
reasons for the agency ' s  action . 40 CFR § 1502 . 1 0 (d) . There 
should be a direct and causal relationship between the underlying 
purpose and need and the agency ' s  action . The scope . of 
alternatives to be considered is a function of how narrowly or 
broadly one views the objective of an agency ' s  proposed action . 
city of New York v. United states Department of Transportation , 
715 F2d 7 3 2  (2d Cir 1983 ) , � �� 4 6 5  US 1055 ( 198 4 ) . 

Pacific Nnrthwttst Oenerafinp Cooperative 
�co N.f Mu1tr.om.1h 
!)1111f> P-&:£l 
Pcrt!:t.,�. Oteqrm 97232·20·s.1 
(�f�. :'"!S· J�O�J 
f;u ·�·.:JI 7:�"]-9Jii.S 

Colonel Robert D. Vol z 
December 3 ,  1992 
Paga 2 

A23-2 (cont.) 
The 1992 OA/EIS was stated to apply onl y  to actions 

considered for implementation in 1992 , a one year operating 
period . The "stated" purpose of the SEIS is to evaluate the 
impact of several alternatives to the operation of certain dams 
and reservoirs in the Columbia-snake River system during 1993 and 
future years . The " implicit" purpose of the proposed action and , 
hence , the purpose and peed for the SEIS , is to avoid the decline 
of the l i sted snake River salmon species and to contribute to 
their recovery . S ince this is the purpose and need of the SEIS , 
it should be clearly stated as such . A23-3 

A23-4 

A23-S 

I I .  SELECTION CRITERIA 

The Draft S EIS uses three criteria for selecting the 
preferred a lternative : cost effectiveness, j uvenile salmon 
survival rat e ,  and environmental impacts . PNGC supports use of 
these criteria , except for juvenile salmon survival rate . That 
criterion should be the survival rate of the l isted salmon 
throughout their l i fe cycle .  

I I I . FISH SURVIVAL ANALXSla 
Those participating in fish issues , particularly since 

the l isting of the Snake River salmon species, are wel l  aware of 
the uncertainties about the alleged benefits of increased flow 
for the l isted salmon species . These uncertainties underl ie and 
are implicit in the discussion of flows in the S EI S .  However ,  
such critical uncertainties regarding the S E I S  analyses and its 
underlying assumptions need to be highl ighted . 40 CFR § 1502 . 2 2 .  
I n  particular , there should be no reference to alleged "benefits" 
from flow regimes without a quali fication that the a l l eged 
"benefit" is based on unreliable data . · 

PNGC recognizes that changes in the operation of the 
river might result in improved passage for j uvenile salmon . Yet 
not one research group has performed a comprehensive analys i s ·  
demonstrat i ng t h e  alleged effectiveness of increased flows o n  the 
fish surviva l .  

PNGC · opposes the adoption of drawdown measures. 
Drawdowns are not supported by reliable scientific research and 
have not been shown to result in enhancement of fish survival or 
evaluated by comparisons with other less expensive alternatives , 
such as transportation or harvest reduction . 



PACIFIC NORTHWEST GENERATING COOPERATIYB 

(DAVE HARPER) 

Colonel Robert D. Volz 
December J ,  1992 
Page 3 

A23-S I Due to the life cycle of the salmon , it may be several 

(cont.) years before data are available to determine whether augmented 

flows or drawdowns contribute any material benefit toward 

attainment of biological objectives, As a result,  drawdowns 

should not be implemented until it is established that such 

measures are biologically effective and that the biological 

objections cannot be achieved with less costly alternatives . 

A23-6 1 PNGC objects to study results where benefits for fall 

chinook are estimated based on the Fish Passage Center 

( DeHart/Berggren and Filardo) analyses alone. This information 

assumes that a flow/travel time/survival relationship exists for 

fall chinook . However, a fair amount of literature exists that 

indicates that there is 02 flow/travel time/survival 

relationship . In fact , some researchers believe that subyearl ing 

chinook must rear prior to migration . Moreover,  the flow/travel 

time/survival relat ionships used to determine biological benefits 

for fal l  chinook are highly questionable and have not undergone 

regional review . 

At the very least the Final SEIS should include 

·analysis based on data that assumes DQ flow;travel time/survival 

relationship for fal l chinook . The data are found in the NMFS ' 

reports by Sims ' Miller, 1982-84 . 

A23-7l The Draft SEIS includes information from the Fish 

Passage center that indicates flow affects the migration of 

j uvenile sockeye . This information for Snake River sockeye is 

flawed . This work was based on ·a small sample data set that 

provided misleading results . Any analysis based on this data 

should be el iminated . 

J\23-81 The Draft SEIS indicates that new biological model ing 

( FLUSH 3 and ELCM) done by the Oregon Department of Fish and 

>H ldlife and Inter-Tribe will be included in the Final SEIS . 

his information should not be included for the fol lowing 
treasons :  

• 

a .  

b .  

There wil l be no opportunity for publ ic review of 
the analysis based on these model s ;  

The ELCM and FLUSH 3 models have not received 
regional rev iew; 

Colonel Robert D. Volz 
December 3 ,  1992 
Page 4 

J\23-8 1 c .  Results from these analysis could signi ficantly 
(cont.) impact the conclusions of the SEIS . 

The Draft SEIS proclaims that Xootenai River white 
J\23-9, sturgeon spawning success is correlated to flows . This position 

is not based on reliable scientific information . Statements 
indicating that spawning success is dependent on high spring 
flows should be omitted from the Draft SEIS . 

J\23-10 The decline of l isted salmon stocks has been attributed 
to a variety of factors, including increased harvest , predation, 
habi�at destruction, pol l ution, power production , irrigation, 
river recreation, flood control , river navigation, mining, timber 
harvest and fishery management practices . 

Because the purpose of the proposed action--recovery of 
the l isted salmon--is functionally related to activities in the 
areas of harvest, habitat and hatcheries in addition to river 
operations , the SEIS must contain (or incorporate) analyses of 
measures in each of these areas , This is true whether or not 
those actions are within the j urisdiction of the participating 
agencies , 4 0  CFR 1 1502 . 14 (c) , In addition, NEPA requires the 
participating federal agencies to address the cumulative impacts 
of various actions . 

The SEIS will not solve problema with the listed salmon 
species until and unless the regulating agencies substantively 
addresses all factors which cause the decline in salmon and 
steelhead stocks , including over harvesting, hatchery. operations 
and habitat degradation , 

J\23-111 The harvest rates for fal l  chinook should be lower than 
55 percent . The Draft SEIS states that the source for the 
harvest rate of fall chinook is the Power Planning Council ' s  
:phase II amendments .  The value in the amendments is 5 5  percent . 

owever ,  the value used in the Draft SEIS is 65 percent and is, 
herefore, incorrect . PNGC also believes that the council ' s  5 5  
ercent should be much lower.  continued harvest at current 
evels is extremely detrimental to the l isted salmon species . 

The SEIS harvest levels are based on ELCM model runs . 
J\23-12�LCM has never been released to the · public and is currently not 

vailable for public review. CEO regulations prohibit the 
nclusion of information not available to the public if such 
nformation has a significant impact on the analysis and 

• • 
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PACIFIC NORTHWEST GENERATING COOPBRATIYE 
tnA VE HARPER) 

Col onel Robert D .  Vol z  
December J ,  1992 
Page 5 

JLZ3-1 2

,

conclusions . 40 CFR § 1502 . 2 1 ,  This harvest information could 
(cont.) have a s ignificant impact . Therefore , all references to ELCM and 

its results should be excluded from the SEIS . 

}L23-13 Table 3 . 2-1 indicates that Lower Monumental will not 
have any planned spill in 1993 , but Table 4 . 1-1 indicates that 
spil l  will continue at Lower Monumental for 1993 , This operation 
should be clearly described in the SEIS . 

)L23-14J Regarding hatchery production , the model s  should 
consider the mortal ity effects on the l isted species , 

Regardlng improvements in habitat quality,  the models 
should consider that increases in habitat qual ity will increase 
survival of l isted species greater than 10 percent . 

IV. cosT-EFFECTIVENESS ANALYSIS 

)L23-15

1 

PNGC supports using cost effectiveness as a decision 
criteria . It makes sense to choose an alternative that gives the 
most benefit for the least dollars--as long as there are 
biological data to support the estimates of the benefits . 

}L23-16 Benefits should be expressed in total number of 
returning adults to Lower Granite pool or smolt to adult ratios 
(SARs) . The Dra ft SEIS uses relative percent increase in 
survival as the measure of benefits . This results in too wide of 
ranges of cost effectiveness for each alternative , 

}LZJ-171 In a proper cost-ef fective analysis,  the costs and 
benefits used in the analysis must be comparable and treated 
consistently. Total benefits should be compared to total costs . 
Benef its to individual species should be compared to costs 
associated with improvements to that species . 

. A23·1 81 PNGC bel ieves that in the long term the costs are · 
greater than represented in the SEIS . These losses will 
eventual ly be part of firm planning and consequently they will be 
replaced with the new firm resources . The Draft SEIS should 
include estimates of long term costs based on firm resource 
replacement . A23-191 The cost of lost opportunities for capacity sal�:!s dl!� 
to the operations at Dworshak should be included . Dworsh�k 
operation allows for peaking in emergency situations . Hcwev.,·· 

Colonel Robert D. Volz 
December J ,  1992 
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}L23-
1

91 (cont.) the new proposed operation of Dworshak will  restrict BPA from 
marketing capacity, The cost of this loss should be added to the 
total cost of each alternative . 

}L23-20 

V .  ALTEBNATIVE ACTIONS 

The set of stated alternatives fai l  to include 
alternatives that consider modi fications to factors of decline 
other than the FCRPS operations . These other factors of decline 
appear to be held constant . These alternatives are combinations 
of lower reservoir elevation and flow augmentation . The 
objective of these measures is to improve the downstream survival 
rate of juvenile salmon . 

The SEIS in effect considers only one - alternative to 
avoid the continued decline and to contribute to the recovery of 
the l isted salmon stocks--flow improvements . 

}L23-2
1
1 Of the stated alternatives, as stated in the SEIS,  all 

achieve similar biological results with similar costs , The COE 
favors alternative 4 because it allows for flow augmentation to 
assist wild j uvenile fall chinook migrate in late summer or early 
fal l .  

}L23-22 

}L23-23 

Benefits shown in Table 4 . 2-1 are � shown for 
alternative 4 ,  To comply with NEPA and CEQ regulations benefits 
from Alternatives 2, 3 ,  and 5 must be reported . substantial 
treatment of each alternative must be provided in sufficient 
detail so that reviewers may evaluate the alternatives • own 
comparative merits . NEPA 1 102 ( 2 ) {C) and 1 102 { 2 )  {E) . Also CEQ 
regulation 4 0  CFR I 1502 . 14 calls for a detailed statement of the 
alternatives . 

In the description of the alternatives , Tables 3 . 5-2 
through 3 . 5-5 present expected flows at several points in the 
Snake and Columbia rivers . The magnitude of these flows is 
questionable .  The actions being taken are directed at low water 
conditions . PNGC believes that average flows across low water 
conditions would be more informative to the decision makers . 

}L23-241 
PNGC supports the choice of operations from 1985 to 

1990 as the "No Action" alternative, 

PNGC strongly objects to the selected preferred 
A23-251 alternative . The preferred alternative in the Dra ft SEIS cn l l s  
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A23-4 tor additional flow auqmentation during the summer to assist 
(coni )  juvenile fall chinook migration in the Snake River. No credible 

' evidence exists to support the conclusion that fall chinook 
benefit from additional flow auqmentation . 

• 

Respectfully submitted , 

�� 
Paci fic Northwest Generating 
cooperative 

• 
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GLENWOOD lOA FQQDUNBR 
(DOUG DONNER) 

Glenwood IGA Foodliner 

Lt . Col . Robert Vol>. 
Depa r tment of the Arm)' 
Walla Walla District 
Corpa of Engineers 
Building 602 
Cit)' County Airport 
Wa lla Walla , WA 99362-6619 

Lt . Col .  Volz: 

Post Office Box 46 3 Orofrno, Idaho 8:5544·0463 

December 3, 1992 

Glenwood IGA is one of many businesses in the Orofino area that has 
suf fered during the 1992 summer drawdown of Dworshak . We are an established 
business of 47 years with 16 ,000 aq . f t . , open 24 hours and 58 employees ,  We 
also track the economics of the area very closel y ,  The over all atore sales 
are up for the yea r ,  but Jul y ' s  sales were down $22 , 655 . 00 and our customer 
count was down 639. Our August sales were down $25 , 109 . 00  · .. wi t h  the cus tomer 
count down 583. 

I n  the proposed 1993 draft EIS it was stated that 
value of recreation was estimated a t  a $5,000.00 loss . 
this letter is to simply point out that your $5,000 .00 
estimated . We alone exceed almost a $48,000.00 loss . 

the poten tial displaced 
The prima ry purpose of 

figure is grossly under 

We had tourists and customers commenting negatively all summer long on 
the lack of facilities , the mud they sank in up to their knees , congestion at 
the narrow end of a long ramp , ramps on the other side of the dam not cleared 
of "dead head" logs and cabl e .  Hany people indicated that they will not come 
bac k .  

The decline in sales and decline in customer count f o r  J u l y  a n d  August 
was most defini tefy attributed to low water levels at Dworshak . Our business 
•ill suffer more i f  Option 4 of SEIS is adoped for 1993 . 

��· 
Store Hanager 

cc l t'!gislature 

• 
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Direct Service Industries, Inc. 
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Colonel Volz 
Deparunem of abo Array 
Walla W.Ua District, Corps of Ettgineen 
ATI'N: CBNPW·PL-ER 
Walla W.Ua, Washington 99'362-9265 

Deeember 7, 1992 

Re: DSJ CommeDII on DmQ SEIS 
Dear Colonel Volz: 

Direct Service lodustrles, Jae, on beba1f of Its member CXIIJIIIIIIIes, submits the 
tttaehed eommems on the Jarerlm Columbia and Snake !UYCI'I Flow Improvement Measurea 
for Salmoa Draft SuppleDWIIal P.mfrooraontll Impact StatemeDI ("Drrft SEIS"). 1be Draft 
SEIS, the FSmS, and aU subsequent dodslon documentS abould demomtnllo tllat the 
dedsfon made used tho best evaluative tedmlques and embodied tho appropriate prilldples 
and pidellnes mcthodol08)'. Sped&c polats to dleae lasaa are facludcd Ia our aenenJ 
comments. 

A25-l l In addition to tbe aeaeral Cllllllll8llll, we 1ubmk a c:oaurient by Dr. Gralwn 0111 that 
spedftailly address bloloaleal and aclentlfic COIICCI'III with the document. Dr. GaD'• 
comments Include a.o attachment thai addresses tho ldentlflc uncertainty reprdlns JuveoDe 
salmon mlaratfoa and river Oow. 

We also 1ubrnit for the record two reports on tbe relatioosbip between Dow and 
JuveoDe salmon migration that are rc:fereneed ID our c:ommont1. One report, "''''mlDJ of 
l'lsslgo of Juvenile Salmon 11 Columbia River Duns," by Dr. WWiam J. MI:NeD, ltlldled 
the relationship bctwee.o Dow levels and mlp-adon t1m1na Ia tbo SPike IIICI O>lwabla 
RlvCJS. Dr. MeNeil concluded that there wu ln111fficlent C'lldeace to 1UJ1P011 the conclusion 
that lntreued Dow advanced migration tlmlnJ. A IIIIIIIDIIIY of the doaunent Is also 
lnduded. The other report, by Karen Kreeger and Dr. McNeil Is a Uterature reYiew of 
reports on flow and salmon mlptlon. 

The commenll by Dr. Gall and the repor11 by Dr. McNeil demonstrate that tllere 1.'1 
a neod to review USIImpdons about Dow and lllllmon miJradon. The Draft SEIS is 
premised OD the IISSillllption that Increased now Increases JIIYCIIIle lllmon surviYaL The 
Dr11f1 SF.IS doe� DOt adequately e��plafu the weaJcaeu of the mdenco In 11UJ1port of this 
assumption and docs not provide aaudlca to evaluate the effects on salmon and the 
environment should the usumptloa prove wroJII. These uacenainlies are critical to the 
decisions made In the Draft SEIS and have not beea adequately explained. 

• • 

CoiODel Volz . 
December 7, 1992 
PtJO Two 

A2S-2 1 n. listed lllmoa .,eclea do aot aeed pleoemeal clrOI'II, but a comprebealke 
aolutioa. 'l1lo Draft 5EIS II limited In 110DJM1 to law IJlel8ll'a. 'Die Dnft SBIS does 1101 
evea. addreu aU river opered0111. 11ao Dnft SBI5 lhaald have OOIIIIdenlcl a  wider rup 
of lltoraadves. facludq llll river opemlou meaaarea IIIII lllfditfoaiJ _.ures fa abe uea 
of ubJtat fmptovemeat, hltdlozy oporatfoal ud ilaMit rodaedoDL A2S-3 I Tho DSII also baa pudculu eoacerD� aboat lbe Dnft SBIS boeause tho meuures 
tn tho draft SEIS affeA:t lhe pmducdoa of eledrlc power 1lf dlo Federal Columbia River 
Power System (PCRPS). Tba top quartile ol tbe DSl lold  lined "br BPA Is lllbject to 
lntenuptloll. A reductloP In encr., produced by tbe PaU'S 111117 reduce BPA ..... service 
to the DSIL rr tut oocun, tbe·DSJI uwst eflber liNt down. canal! aperadoa, or buy 
replaeemeat edCIJD" (Jadultrlll Repluemeal BDIIIJY or IRE). IRS Ja mare apelllllw. dian 
eaeray pwdlued from BPA, furtllermore, lfBPA Is buylaa eneraJ II a reault of ha llshery 
oblfpdon1 at the ume dme abo DSII are buJinl JRB. tile DSII will be OlllllpttlaJ wfdl BPA 
tor I!III!IJY· 'lbla c:ompedtlon 'WIJI raise �  price of eaerg for both tho 0511 IIIII for BPA. 

We dwlk Jail for the opportulllty 10 COIIIIIItJit ud hope that our COIMieDII wist the 
Corps In preparlna the nnat doc:umeat. 

JDC:jr 
Attachments 

ex: GeaenJ Hanc:U .. COE Portland 
Randy Hardy - BPA 
Rollle Sc:hmlnen .. NMFS 
John Keyes - BOR 

•• ,, ... w.. ... &a.l 

Very truly JOun. 
... . .  :- . : , ,, l.\. 

John D. Cur 
Ea:ecudw Director 

• 
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DIRECT SERVICE INDUSTRIES. INC. 
(JOHN D. CARR) 

Decoabor 7, 1 9!12 

CotiMKRTS OP TKK DIRICT SBRVICB INDUS'l'RIBS ON 'l'RP. IHTBillN COLOIGIIA AJIO &IIAD RIVBRB 
PLOW IMPROVl!IIIDrl' IIIUUIORBS I'OR 8AUIOif 

DRAP'l' SUPPL1!NBW'l'AL BHVZitOlUI!RTAL J�ACT STA'l'BMBNT 

J I IIDCIJ'!l'I'D SIJIIMMY 

Tbe "lntei:ill ColUIIhla aacl Iaale Riven Flow lmpro...-t 
Meaeure• for Salmoa Draft Suppl ... atal llaviroameatal Impact 
Stat..at• (tbe "Draft DrS•J preeeate five alterut!fte for 
operatiag the Pederel Collllllb!a lllnr ,._r &:retell ( "I'CBI'S" J  !a 1993 
( aDd poedbl:r additional fatara yeare) . The Direat Service 
lnduetrial C.etOMre ( "DSie"l o111111ot eupport the eeleatioa of 
Alternative 4 •• the preferred alternative. (i*R Draft SBIS 3-10, 
5-7 . )  

'll'be Draft 8JIIS i •  aot oleuly written ae a I!U!Plptnt. It 
aoabiaee elemeate of a eupplemental BIS with al .. eate of a etaad
alODe Bll, A8 a reeult the doa-nt 1e frequeatl:r c::onfue!Ave 'l'he 
final doc::u���ent eboald be raY!eed to clearly be eltbel: a euppl-nt 
ar a •- Bll. 'l'he Draft 8BIS ie eubjeat to cdtici- •• a etaad
aloae liS :beoauee of the lillit.d eaope of alternativee oonaJ.der.d. 
Therefore, tbe DBie eaggeat that the final doaa.ent be aade .ure 
olearli a eappl-at to tbe un OA/Is:ts. 'l'be final 8BIS ehould 
expl!a tly affirm the 1!f92 deo!e!on, ae DOdifi.d in tbe SBIS. 

Alternative 4 of tbe Draft IBIS, eolected a• the preferred 
alternative, providee that tho I'CIPS will be operated •• it wae Ia 
19!f2, but with tbe fle:dbility to tranefer 200 JtA!' of releaeae froa 
uworehak from Septellber to Jaly or Auguet, and witb eCIIII8 abaage in 
the or!terioa · for flood control tranefer from Dworehak to Grand 
Coulee, (Draft IBIS 3-!f - 3•10. 1  The analyeee iD tbe Draft SBIS 
do not ehow greater benafite to anadromoue fleh for Alternative 4 
ae aompared to Alternative z, bat Alternative 4 ia project.d to be 
more aoetly. Selection of a �re coetly alternative tbat provides 
no greater benefit• •- contrary to the ooet-effect!veaeee 
criterion purported to be reliecl upoa the Draft 8BI8. (Draft. IBIB 
5-3 - , •• • • 

Sbiftillg 200 ltAF of DworehaJt fl-• fr01a Septeaber to July or 
Aaguet ie intended to t.prova eurvival of juvenile fall chinook, 
and poee.f.bly ntw:ning adulte. (Draft SBIS 5-l . l  'l'bera 1e no 
ralJ.able . ecieatlf!a evideaae to eupport the aonalueioa that 
juvenile fall ah!aooll: beaefit fl'- additional flowa . However, tbe 
DSie imderetand that Alternative 4 give• the operating aqenciae 
"tbe flexibility to ebift the tt.ing of flow augmentation in tbe 
period of Aaguet throavb Sept.-bar. •  (Draft BBIS 5-7 . )  Tbe r!._r 
operat!aq agaDG!.. ebould have flexibility to decide wben to 
provide releaaea and ehould not be bound to epeoif!o eohedulea .  

��� Uea af flow fr011 Dworahak .,.:r' provide eome beaafit to adlllt 
(cant · aig�:atlon by 1-uiDg river te��peratoree, bat the prov.hioa of 

• "leaNe fol: tell(leratare aoatrol ebauld be ngardecl •• an 
experiment. 

A25-1 the Draft SBIS addreeeee •alternati.e• .. aeuree to beaafit 
.. ��ma, Ia particnalar t.boH eax- �latJ.011e tbat ba..,. beea 
lieted ae threeteaed or eDdantered aader the Bndaagered Speaiee 
Aat. ftue, the :luetlfioatiOII for abaape from tbe •no aotioa• 
beeel.lne -•t be that the chaiiiCJel will beaefit .. x.on, in 
partiaular the lieted apeai••· 7be Draft SitS doe• aot 
aaffici�eaplaia that -•t, if oot all, ot tbe ohaagee baing 
Mde to operatioae are beeed Oil CJIIeetianeble eYidenae. 'l'lae 
flaal d�nt ehoald identify all aceae Ia wbiob eaientitio data .la leaking or DDOertaia. 40 CI'R f 1!102.22 . 

A25-8 Cballgee in operat!oae u !nor•••• fl-• are llaeed oa tbe 
pre-tee that !naraaeed flows will !.prove :luv.uile eal.an 
llitr&tiOII, (Bee Draft UIS 3•1 - 3•2 , 1 1 'l'be Draft SBIS 
unor.lt!cally aaoepte thie praa!ea ae the baaie for uny of tbe 
abaagee rn-opoeed for the ey•t••· fte Draft SBIB llietakenl:r abate•• 
"Macla alqrat!oa reeearoh indicate• that euz:vival of juv�mile 
eahloaide • • • lliqht: be ralatacl to -ter flow or .... Ioaity. • 
(Draft IBIS at 3-1 . 1  tn fact, only a llmltecl anount of reaearcb 
hae b .. n done ia thie u .. aad tbe "111111:1 are eQUboaal . (lu 
Kreeger and lfalldl 1112, IIOReil 1112 . 1  'l'bere ia abeolately. no 
ev!denae to eupport the aeeiii!Ptioa that :fuYeaile 8Dake Jtber fall 
oh!aook beaefit from inareaeed flow, :ret tbe daaiaioa to obooee 
Alternatbe 4 · over Alternatba 2 ie lazvely baaed oa thb 
uaeupported a�eiDiptiDD. A25-9, !'ha eoope of the Draft 8BI8 ie anaec::eeearil:r UaJ.tad. 'l'be 
Draft BitS addre•••• traaeportation of ealmonid j�Yanilee in oal:r 
a lilllted way and doee aot auf9eet any change• to the 
t.raaeport:at!on ayetea. 'l'he t.raaeportatlon eyet.. .I.e an iabiCJtal 
part of tbe •:r•t- -- -•t •-lte from upper r-ahea of the 
Col\llllb!a and Snake lllvare are t.raneportad . 'l'be aa1n aanc:era of tbe 
Draft 8z:tS !e to .lmpro.e tbe eyetaa to iuareaae javea!le lligrat!oa 

1 'l'laa beaeUtel if any, to adult mivrante would likely be 
lill!ted to a rare caab nation of low flova aad a high teaperatare 
differeatial betwea Dworehak Reeervoir lllld the -iaat.. lad:e 
River. Increaeed flow in aedlam to high flow yeare would likely 
alow adult •lvratioa . 

1 Certain federal, tribal and etate ageaciee have :IIDI(Mid on 
tbe •flow• J:landwagoa ae • war of bludaq the hydropower 8)'1t8111 for 
all p�:obl .... faced by ealmon in the Paa.lfic Mortbveet aDd aa aa 
eacuee not to take the ��eaeurae aeaeeaary to raduae harveet., �o 
ahange 1181:Yaet praaticee, to aocSU:y tbe failed hatchery eyetea and 
to protect or restore ea111oa habitat. 

PAGE 2 -� CONMBRTB OP DIRBCT SBRVICB IRDUSTRIBS 
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nnHN D. CARR) 

A2S-9l (cont.) 
A25-10 

A2S-l 

A25-121 

A25-13 

eurvival , yet doe• not deal aaffiaientlr with poaeiblo ware of 
inoreeelng aarvival by i:llprOYing the traaeport.ation ayatea. 

Tile Draft IBIS b too urraw in aoope ia otber war•· 
Rnviroamental impact •tat..-nte ahonld oonaider alteEaativea aot 
within the :furJ.adiction of tbe lead apnCIJ. CO ClR 1 15D2 . 14 (oJ . 
Reitller the Draft IBIS nor the 1"2 OA/BIS oonaidered altenati-• 
other thaD river operation• ••nree. By llaitint the aaope of the 
Draft. IBIS to flow -aaarea, the agenaiea bave failed to pnperly 
ooaeider all G��DUlative aotioaa. 4 0  C.P.R. f 1508.25. leduoea 
barve•t r illproved batcher:y preotioee end better habitat. -nat-at 
ahoald bavw beea ooneidered, either •• aeparate alternative• or 
iDaorporated into one or .ore river operation• alternativaa. 

7he Draft IBIS reliea on .adele to eupport ita aoaalaeioaa . 
Tile draltlng egenoiea appropriately provided ooaeiderable 
ilafo1:1111tiou on the uew.ptiona end par-tara for the CJUSP, SLCII, 
I'M and 8PH modele, However, t.he Draft 8BI8 eta ted that the 
agenciea would alao aae the r.LUSB aad BLCM modele iD tbe fiaal 
deoiaion. Tbeae modele have not yet b-n r-i-el and their 
reelllta ahould not be relied on in deaieioa ukinv until after 
aoaaiderable review. 

�he impaota of otbar aotiona ahoald be taken lato account in 
u BJS, co CPR 1 1508 .25(aJ  ( 2 J . &Jdropower aperatione, herveet, 
batchery preotioea and habitat maaag-nt all bavw �ative 
effeata on the liatecl eallla epaoiee. 'rbe -lati" effeota of 
theae meuuree cannot be adequately evaluated unleaa appropriate 
aeneitivJ.ty etudiea are performed to deteralne boV the different 
faotora lat.ereot. .Additional IIOIIeliag J.a needed to develop a 
better anderetaadiag of the ounalative effeata of h- ectbitiea 
that aft.eat eahlon, 

�he aeeumptloa of • 65 peraeat harveat rate for fall chinook 
1n the Jmdela waa iaproper. (Draft 8BJS, Af?P• 8 at 3 J ,  Althoagb 
it -y be appropriate to uae a 65 peraeat harveet rete •• part of 
a aeaeitivitJ aaalyeia ,  the .adele ahould bave aaaumed a range of 
ratea, including the 5!1 percent haneet rate rac�ad b)' tlle 
Hortbweat Pover l'lanniag Council, end sera u.s. haroreat, aa 
required by the Endangered Bpec:i•• Act , At a mia!Jna, the af811Gi•• 
authorinv tbe report muat make it clear that a &!I• harveat rata of 
any liated apaaiee 1a unaooeptahle. It the egeaGiea tllet requlate 
barveat are aware that the river operation• are Ga.penaating lor 
tbe elfeata of harva�,t, thoee agenoiee will not aot to redace 
lulneat . Ae a reaalt, mitigation for the adverae effect• of 
barveet will o0111a froa cbaagee in river operation•, not oh1U1fJee. in 
harveat , Tbe hydropower ayatem and BPA • a ratepayer• eboulcl aot 
have to pay hundrecla of million• of dollar• to allow harveatere to 
aontinae to take llated epeaiea in violation of the BSA. 

A25-14
1 

'l'he Draft SBIS iB written ae if the flow -aeurea will benefit 
juvenile miqration of tho endangered Snake Rivar aockeye ln 1993. 

PAGB 3 -- COMMRNTS OP DIRECT SBRVICI IIIDUSTRIBS 
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(cont.) 
A25- 141 No juvwalle aoekeya migration fro. Radfiah Late ia expeated to 

OOOIU ia lfl3,1 'l'Jaen baa Heft DO .. taral llpll-iag of eoobye 
adalte 1Ja Reclfbh Lab aiue 1P8t. All propny fr• thia •pawDiaag 
votalcl bave loag daoe mivmted, ADd then will- not be any rel••••• 
fro. the oaptive broodetook � .. in 1113 or 1114. therefore, 
then b no need .lD thoae yeua to t:.1tt1 -••are• to aaabt :fa-aile 
•oolcef• lll.vratioa fro. thit lnab al .. r. 

A25-IS 

A25-l 

1:1. COIIMIJII'I 
.a. l:ax!!!fz8£!�'io;;f\11 A '»pplMtnt;. Bot A MrJ.d 

�· Draft IIXI baa � el .... te of a •taad-alODe 118, It 
aaalr••• n- alt:enaativea aaa ooatalu lengthy cleaad.pt:ione of the t•otraphy, eaology and _ _, of the area tllat vUl be affeoted, . 
Mthoagh there are •- paeral atat•ent:e that the �t ia a 
auppl-t to tbe 1112 OA/811, •ob of the d.leouaaiOD and -alyeie 
b vdt:tea •• if the 1112 OA/8:18 did not. eaiat . 'l'be Draft: IBJ8 b 
neither a eatiefaator,r aappl ... at, becauee it ia not auffiaieatly 
lategrat.ed and tied to tbe 1tt2 Gl/118, nor a .affioient ataad
alone 111, beaauee the coaaideratloa of alten&tine -• too 
natrloted, 'I'll• Draft nxs ebo\ald be ...U.fied eo that it. ia 
olea�ly either a euppl .. ent or a atand-aloae docu.ent. 

'l'be Draft: 1118 leya Cllllt fin altenativea. Altenatbe 1, the 
no action altenaatin, b not a r .. liatio oboloe baaauae IIIIPI YOUlcl 
aurely reject tbia option and ieeae a •jeopard:r• opiaiaa if the 
l'inl' operating ageuiea aclopted Altenatbe 1. Altunat:i" 2 ie Ut:Z operatioaa, Alt:ernatlve 3 ie the •- u Altar:aatl'n :Zl lnlt 
with a diffennt analraia, ba•cl on diffennt aaaiiJIPt one. 
Alter:aative 4 1a elightlf diffenat fzo- Altenaati" 2, but the 
differenoee are nletivelr .taor. Altunat!Ye 5 1a the .... u 
Alter:aative 4 ,  but again with a dilfKeat · aaalyaie baaed on 
different •••�D�Ptioae, thae, there are onlJ t:h&'ee alternatin 
oouraea of aotion, one of whioh ie not. politically poaelble but ie 
appropriate for uae •• the ao-aotion alternative. "be differenoee 
ia the r..e!niag twa alternati .. • are .taor, 

�. heart. of u liB ie the dieaaaalon and analyeia of 
alternativee. 40 CI'R 1 1502 , 14 .  '1'be BIB ahDilld •rigoroaaly 
explore aad objectively evalute ell reaaoaable altenativea. • '0 
Cnt I 1502 , 1C ( a J ,  '!'he alteruatbee ,reaentad 1R tbe Draft Bill 
voalcl not eatiefr the reqair...ata o a ataad-alone 818 that all 
reaeonabla alternative• be explored aad evaluated, Bow.ver, a 
wider range of alternative• (eevwral different flov optiona, 

1 A juvenile llivration of "t n•rka fna bdfieh Lake can be 
expected, bat theea will be offepr ng of reaideat fieh. In fact , 
1110at1 if not all, outaigratioa fr- Redfbh Lake in the laat: decade 
Ilea been of the offepring of reeideat fieh. 
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A25-11 drawdOWD optioas · aad comb.laations of flow ancl clrawdova .... usa) 
(cont.) was evaluated in the 1992 OA/BIB. 'l'Jie Draft SBIS shOilld ezplicitly 

state tbat it reaffirm. the clecisloa .. de ia the 11!12 OA/SIS , but 
that addltioaal alternatives iatenclecl to fine-tuae ita 1992 
cleoieioa are aaalyzed.' 

A25-11 

A25-18 

HliCh o f  the illformation ooateiaed ia the Draft 81%8 ie 
duplicative of iafor.ation ooataiaed in the 1112 OA/BIS. s-tion 2 

(Deaoripl:loa of lldetiag Bavb:oDMntt ,  SeotiOD 4 (laYirouental 
Bff�a of Alternativea t  and 8ectioa 7 (COIIIPliaaaa with Appllcabla 
Federal BDviroDMatal Statutes aJid Raplatiane ) in partinlar 
oontain a.aab r��p��tition of infomation baa the 1!112 OA/BXS . '1'o 
aaaply with CO CFR f 1502 .20 aad 1502.21,  these seatiODe aboald be 
redaoecl aigniflaantly, with the prodsiou of the 1112 oa/BIB 

iaoorporated b¥ raferanaa . Sa.. of the aaalyeie (8eatloa 4 1  hae 
ohaa!led , bat oaly ft- or changed iafm:.ation sh011ld he iacluded if 
the docu.ent is to act ae a auppl ... nt. 

Whl h '!'he UU B. the final BIII ''""\':::. �,�,�r:::a lxttnt TP JI 
QA/BII Ia tncorpora 

�he Draft IBIS atates1 

lRJalevllDt previous clieauesione aad ualyeea fro.� the 
992 OA/1!!18, if there haa beaa no ohuga, will be 

ammarized aad iDGorporated bJ raferaaca iato the BBIS. 
Iaeuee aad t.paate fro. actioae coaeiclared ia the 1992 
OAIBIS that are aot incorporated ia the oarrent aet of 
alteraativea for the interim years are aot addreaaad ia 
the BBJ:B, 

(Draft SBIS BB-l . )  

'l'ha Draft SIIS h a IUPPltMilt to the 19!12 OA/IIS e At euah, 
the Draft IBIS IIIOdifiee but does aot raplaoe the 1!1!12 OA/BIS . 

'1'harafore, all cliecueeioa aad analyaie ia the 1t92 OA/BIS should be 
contidared to be •iacorporated by referaaaa• iato the Draft SIIB , 

exaept to tbe extant explioitly ohaDged by the Draft IBIS . '1'he 
dlecueelon of inaorporation by reference to the 1992 OA/BIB ehoald 
read a 

The cliaeaeeion, aaalyeh and impl-ntatloa of the 
clravdovn teet cleacr.'J..bed ia the 1992 OA/BIS h 
tpecificAlly excluded fro. this IBIS . With that 
exception, the 1992 OA/EIS is rtaffirmtd end made 
applicable to river operations ia 1993 aDd aubeequea.t 

This doe• not -an that the "ao-aatioa• alternative 
ahoald he delated or changed . Rlvar operations in the 1985-1990 
period should remain the baaeliae agaiaet whiah all alternatives 
•u·., lllt!a uurcd . 
1'.1\GB 5 -- COMMENTS OP DrRBC� SBRVICB IIIDUSTRIBS 

(cont.) 
A25-18' 

:rears, except ae expliaitly 110111f1ed by this IBIS. All 
dleoataioa and enalyeee ia tbe f!lt2 OA/II8 tre 
incorporated henia by nfenace, e:mept to the extent 
that . thoae analyses are .adified by tbie IBIS. 

A25-19 
fte Draft DIS wtatea that �ratiOD of a auppl-Dtal 8%8 

is eppropdate because there ba,. bHa allbetantial ahan9-e ia tbe 
project re1avant to ea.Lroaatntal ooaoara., tben ie e19Difiaant 
- iDfomatiOII relevant to eaYirou.ntal GOnaernt aJid t.ha flll:'p0188 
of DPA will be furtbend by cloinr ao. (Dnft; nts 1-1. there 
h.,. been no gheynt;ial chaagte la the projects -- the thift in 
the t�af of releweee of 200 KIP �� one a.., v!vwn the aat!re 
teope of .Pro::teat operatlont ie not tllbatutial. ao tipi.tiout 111ft 
inf�t.lon a:elfWant to envirG-tal GODGerae .... bMa diaoovered 
in the last year. a-ver, the Draft IBII -taiaa ftft analyses, 
llaeed on flow/euJ:Ybel relatioaahip l:'ethar thaa flow/-ter partJale 
travel t!.e relatiouhlp. (Dt::aft Oil c-10. J lleaa11" the purpowe 
of the ... ,urea takeD it to aeeiet the listed apaoiaw, aaalyaie 
.... ed DD survival rather than tnnl tJ..a ie 110re appropriate. 
nereforo, pro'lieioa of the nn analyses 1a app.t:opr.U:te J.n the 
ellppla-nt. A t11pple-ntal •xs YOUld farther the purpoee of IIBl'A 
by extenclinr the applictbilit, ol the 1!1!12 daoieion for aclditioDel 
)"8&rs aJid providiav tha appropriate ea<rlrvr..Dtal aaalyeit for. the 
decision to coatinue lt!12 operations, ee .aclified. 

A25-20' 

c. fhe Bqope 01 the Praft 1111 Je JJnpeo11aarlb Hanow 
fte Draft IBIS edclreaeee p.t:imerily oparatiODt of the I'CJIIIS 

that affect flow in the Iaake 111111 Co1UIIb1a Rivue. Althouvh there 
ie •- dieoueelon of tranaportal:lOD of :IIIYBDll• ealiiOn lli9raate, 
(see Draft EIS 3•11 - 3•12 1 ,  11 0  alteraativea that would �rove 
tra��eportatloa progr .. tre aonaldentl. Givu the ftUIIber of uprlnr 
f!eh that are tranlported, �-at• ia the trantportation 
tylt811 lla,. the potential lor providing •oh greater baaefite tllan 
any aonaeivable !low -•are. ,,.. transportation 117•t- hae lleca.e 
aa iategral part of tile river IIY•tn llDII hlpr.,.._t -d ezpansion 
of the trueportation •r•t.. lbould be conatdered •• part of any 
analysis of · the operations of the I'CJUIS. Any aaalJBl• of the 
effects of the I'CRPS on tabloa that dose aot ful :r oondder 
traaaportation is defio!ent. 

'l'ha DSie strongly urge the Corps end other reepoatible 
agencies to consider ways of illprOYing the traaeportatioa eyet .. by 
redaoing density, bllprOYiag segregation by apeot.a, ohangiag 
release (IOlnta, varying speed of traaaportatioa, exparJ..a..atlng with 
alteraatbe traneportation veeeele, 1nc1ading net pen be.rvaa, 

Bot�ing in these etat ... ate about the appropriataneae of 
analytee baaed oa eurviYd should be interpreted •• acoaptaace that 
there ie a relationabip between !low aad eurvi-.al or ae acceptance 
of the eubetaaca of the analyeaa. 
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Jl25-2011 increaaiDg tba auabera of fiah tranaported and inoreaaiaq 
{cont.) aagregation of hatchery and vUd fbh. 

A2S-211 '!'he Draft B!IS abo doea aot c:onaider oth- aot.lona that are 
an iDtegral part of the river ayet_, iDaludiag hiproved aareaalng 
of lrriCJation_ d.lvenioaa . All d.,_. opttratioaa ahOiald be analyzed, 

I An BIB ahould ooaaidar all reaaoaabla altaraati-.a , even lf A2S-22 the alternatlvaa -• aot within the :lar1114iotion ot the lead 
aCJaacy, �0 CPR I 1502 . l�(al • �he Draft SBI8 aacl the lgfJ 01/IIS 

both fail to condder the vida rant• ot altarnati.,.a to aaalet 
aalmoa aarvival. Reduced harvwat lawwla, t.prav.d habitat 
..nav ... at and hatchery praoticea that are .are eaneitive to the 
needa of the llatad apec:iea and oth- vild fiah ahould all have 
been inaorporatacl into one or 110ra of tile altarnati,.e . l'allara to 
do ao reaulta in only a lhd.ted approach to the overall problu of 
salmoa aarvival . The purpoae of aD liB ia to ldaatifj the beat 
alternative, not to icleatlf:r a partial aolutlon. Continued harveat 
at preaant levels .. y make it hlpoaaible for river operation• 
meaeurea ever to be auoaeaaful. 

A2S-23� 

A2S-2 

o. �:iH::I:i�on• ia the pnft ssrs Ralatiaq to rlow t.eyell k• 

An BIB ehould c:learly identify area• ia which iafor.ation ie 
iDaoapleta ar uuvaileble. 40 CPR I 1502 . 22. !'bare ia IIUCib 
queatloaable iaforutloa in tlut Draft BIIB, vbicb b aot identified 
a1 euoh. 'l'he Draft BBIB accapta that, for at laaat •- atooka aacl 
under certain oond.itioaa, additional flow vill increa•• the 
survival of juvenile aat.oaida . ·  (Draft .. 18 4•1 . )  Altbough aa.e 
atudiae lutve ahowa •- poaaibla correlation !let-a iaaraaaad flow 
and juvenile aurvlval, or betvean iaoreaaecl flow and reduaed t�avel 
tbla, none of thea• atwUea abow a aafficientlr atroag relatloaalllip 
with a auffloieut degree ot reliability to allow the conoluaioa 
that increased flow in the Millet- of the Iaake ud Colllllbia 

Rivera will incraaae tbe survival of iuvenile eahloalda during 
algration. �· final doaaaent ahould clearly atate that avidanc:e . 
regardiaCJ flow and auz:vival t. unreUable, and ahould do ao at 
avery mention of the relationehip. 

It !a poaaible that the ralatioaahip between flow ancl travel 
tiM are both dapeaclant of date, and that the relationablp bet-n 
the two ia not oaueal. It ia alao poaaible tbat the relationship 
betvean flow level and juvenile aarvlval (if aay l b p:r:barlly (or 
entirely) the reaalt of improved vatar ooaclitiona in the 

Ullrf!91llated portion• of apawainCJ tdbatariae. Al thouqh there Ill! 
be a relatioaahip between flow lavale in the regulated portion• of 
the river ayateaa aud juvaalla aalalonid allnival, that ralationahlp 
baa not been proven . If the Draft IBIS b to chooea au option that 
provides inoreaaecl flowa tor juvenile •a�a, it. ahoold eap11cltly 
etate that thaae flowa are provided bacauae of �ble benefit& 
projected aa a result of at�adiee wboae raliab ty haa been 
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A2S-24 
{cont.) IJIIeatlaaad, Ia CO CPR 1 1502.22. 'l'he tiDal 8818 ahoald 

explioitlJ provide that the op.ration of the riv- .. y change aa 
additloaa infor.atioa ia leanad conoemiag the relationabip 
between flow in the regulated portioaa of the riv.r ayat.. aad 

A2S-2S 

A2S-26 

aaJ..oa nz:vival .  · 

1' ft:td::tk!f!uC::Vl'J!t;�'!a't'ntU"• of lc:ltlltlfio 
'I'll• Draft 8118 atataa that flaw u4 travel tma ralatlonahlpa 

llave han foulld to lie a1p1fieut foa: r•erlillg abbook at low flow• 
in the 8aab and Cola.liia aLv.ra , (Draft IUS at 4-g • I lihUe 
tban have han aa.e atadiea tlaat abow - apparnt nlatiionahip, 
noaa of theae atacllaa ahow a aigftif1cant nl&tioaahip at _, depaa 
of . oonfidanoa aad do DOt cl-atrata tlaat the relatioaabip b 
caaaal. It Je quite poaaibla that llotb trawl tma aad flow ara 
related to data. �lwa iaenaaa 1� ill the yaarllDIJ ohiaook 
aipation aaaaoa. 8iailerlr, later lliCJratlDCJ t-rlln9 chJ.Dook haww 
generally eaperianoed a treater datrea of -.oltlfioation aDcl th�a 
are 110re nad)e to lllgrate. l'lirthe.r.arel evan if a cauaal 
relationahip -ld be aaaUIIacl, tbe nlationah p bat-•n travel tiae 
and aurYival rema.lAa ODl:r an aaau.ptlon. 

Some atacllaa ban tended to abed doabt OD vbethar there 1a any 
ralationahip a..t .. aa flow Ulll allrYival, travel tJ.a, or algration 
t!Mtng.• �he Draft IBIS atatea that there ia •aa.a ancartainty• 
ia the relationahip. �i• ia iaao� - ·  the lt.!tad aoiantifio 
evideaoa available prcwiclea no 1.,.1 of aertalllt:r at all. At INiat, 
the aoiantlfla -�· aapporta the oonolaeJ.on that. iDareaaad flow I!!!J: benefit ,u.,.aila ;parUag chinoolt durlaCJ low flow reara. Cllll 
Draft IBIS 4-,. t 

!be Draft IBIS aatt.Btea that oparatioaa and•r Alternative 4 
vill coat - adcU.tloaal $fil alllion to ,,, ailUon auually. t'haaa 
ooata are attributable to the rrovlalon of additional flowa over 
baaeline conditioaa, Moat, i not all, of theaa coat• vill be 
bona by BPA • • ratepa:rera, fta IIlia expect to pay for 
approz.t..ii.tel:r one third of thaaa lldditlonal ooata throuvh their 
rataa • �.be Nie • ac:rqaieaoeaaa ill t.beH croatlr and qaeatioaabla 
-••urea vill geaaa if additloaal aaiaDtifla :bfoZMt1on dhpravea 
the flow hJ11atlaaala, or providea altera.t.lve aolatlona that provide 
110re certain banefita. · 

I ... llc:Heil, ugJ , Wblla altratioa tWag and travel time 
are not ent!�aly the .... aonoept, Dr. Mcleil ' a  atvration tlaing 
atudy ahowa auoh a unlfol:ld.t:r la lllgration tilling aver the year a,  
ra�Jardleee o f  flow lavale, that auqqa•t• that travel t.!.e may not· 
be a aaeful coaaapt . 
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2 .  Woter Partiqle fraytl tim• agd Juvanilt Salmonid 
Hiqratiop Time ShoU1d Not Be Confgttd 

A25 I Muoh of the literature tuppartbg the hypotheeil thet -27 iacnued flowa vill benefit ealiDoa le buecl Oil tile atta�ptioa tlaat 
thare le a 1 1 1  correlatioa betwven vater partial• travel tt.. and 
UIOlt: travel tiae, lhe l!alt.d etucU.ee available do aot tapport 
thil aocoludon, eva for yearU.Dt _ohinool, xt il very ol..r- that 
euhyearliag ohlnook do not ll19[ate at tbt ,,_ epeed •• tbt river 
curreat, bat mlqrate at elow epeede to taable th .. to ·feed and 
develop during llligration. 'l'bt Draft 8BI8 ie All !Japrov-nt on tht 
U'2 OA/BIS ia that it attapte to ADAlr•• the eff-te on eurvival 
rather thaD on travel tt... (Draft 8BI8 4-1.1 �he relatioaebip 
bet-a flow ADd aurvival it qu�ttloaabler bet t at leaet attellpte 
to -..aura tho right thlag -- aallloa earvival, 11.ot vater epeed. 

A2S-28 

3' ft:!: i!t!0cU��:03ui:n!i'!':to»i�'aS::•flri:!!r:!r!:=s 
f.lmm. 

AI ecanty ae the laforBatiOD ie generally relating flov IUld 
:Juvellilt ldgratioa eurvival gaaerall;y, there !e even 1••• 
l.Dforaatioa eetabUehlag a relatlODthip between juvealle fall 
ohinoolt ( auhyearlintl'  llicp:at.loa and earvlval. Ona etadF ehowed 
a weak corralatlon for eabyaarllag abblook, (Jiu Draft. SBIS at 4-'1 

but other etudlae have found no aorrelation. Deepite the look of 
reliable evidence that additional flow !acreaeee fall ahiaoot 
:Juvenile migration eurdval, the Draft 8818 cboee Altenaative 4 a• 
the prefarred alteraativa, partly becauee &lteraative 4 pravidee 
flowe for Saalte Rlvar fall aLinoolt :lu.,alle aigration. (llua Draft 
SEIS 3-1 0 . )  

'l'he D8Ia caanot eupport a dealtion baeed on each flt.ey 
evidence, ���!all{ ia tht face of etrongu evldenae to the 

aoatr•:t'J'• The flaa SBIS ehould etate that the evidence oa the 
flow/eurvlval ralatloaehlp for fall ahlaoolt le doee not eupport tha 
provbioa of additional flow• for fall ohlaoolt juvenile llligration. 

A25-291 There it ,.,., poaa.lbllitF that draftiag 200 XAP fr011 Dworahalt 
daring the latA lu.ter may aeeiat the aigration of adult chinook 
and aookaye returnlaq to apavn under aertain conclitioaa ( lov flow' 

Moat snaka Rlvar fall chinook al.grate ae eabyearllaga and 
moat Soalta River apring/e-r ahinoot aigrate aa :perlinge . l'ha 
atudiea that have beaa performed dlatinquleb betvee11 eubyearllnq 
and yearllnq mi9[ante. The conclaeione reached ae ta aubyearlinge 
are geaerallJ coaaidered to be applicable t.o Snake River fall 

chinook. 
• Ia yaar• of -.dlws to high flov, the iaaraaeed flow would 

likely olav adult .Igration . 
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(cont.) 

end high te.perature dJ.fftr.ntJ.al bet-a Dvorthak aDd the -iaet
Snake River) , ProvicU.ag theee flowe from Dworehak a.l help to 
reduce tbe taperature iD the &Dab River aad pr.veat a 
•tUI(Mtrature bloat , •  Bovever, the nullber of J'tart in vbloh thart 
are both lov !love ADd a high t..p•ratare differeatial are littlF 
to be f-. !'hera teade to be a taller t_,.rature differeatJ.al lil 
low :fl� :reare. 

A2S-3 

Altboagh the alumge ill flon fro. Dworehak to llll earlier 
period oaanot be �aetified ae beaefitting fall ahiaoot ju.waile 
ld.graUoa, allovirir the agtDOiee the fluibilitr to ebift tlae 
rtl .. ee earlier in the �ear. if a temperatura bloat dt.,lope Rll 
btatflt adalt saigraUo�a. A bat.ter anal1f:eb of both the effeata on 
adult algratl011 IUid 011 r.flll caP!ab lity would be attfal to 
evaluate ttu.e -•=•. 'rht hiiDIIt given for the deaieio11 in tlae 
Dreft 8818 do not provide an adtrzuate bade tor the ahoice of 
Altuaatlve c .• 
B. C:a:t::!!'::: u�C::l!;\\1l'ft:ri.::!!:t•L!t]1,h"-•t other 

All BIS ,,.._ld aoneider t.Jae .l..l!peate of all cluaulative aatlona 
that affeot tbe flab. Jaa 40 CFR S 1508 . 25.  Barveet, babitat 
__ ,_t ucl hatahe:t'7 praatiaee are all actioae that affeat 
ealJion, 1MlacU.ng the l.lated epec:riee, Barveet levele, habitat 
proteotloa aad hatohery praatlC:ree are all chaaging or au .be 
tXpeoted to ahllllft ae a reaalt of the l.latlng of Iaake Hver eallloll 
anilu the BBA. lhe Draft BIIS dote not c011eicler hov thtte cbangee 
may affeat the lletecl epeoiea, but -rely a••-• •buaineae aa 
aeaal• ln theee araae . �ie dote not give a true picture of the 
J..paate oa t'- llattd aptalte, nor tl-• it allow a proper 
evalu.Uoa of all alteraati., -••ur••· 

!'he Draft IBIS, encl tbe IIDcleling perfomed to a11111 the 
illpacte qf the Alteraatl.,e, a11u. a harveat rate of 5' percent ia 
the year• 1993-15 ud IS percent in 1996 and be7oad for Iaake River 
fall ahiaoot. (Draft ars! Jlpp. B at J · I  'fhtlt harveet ratea ara 
unacaeptahle ADd tlle agqo ee authoring the report ebould not have l allllllld thea• ae tbe oalJ harv11t ratee in dadgnillg the IIDcltliag, 
Rlltlaer, the ageaoiee ehould have Z'1lll the aadtla vit.b cU.ffereat. 
aeeumpUone ae to harveet ratee. 'rble would •erve two purpoeee . 
Piret, it -ld fDDDtioa ae a eeaeitivlt.)' analyda to ehow t.be 
tffeate of differ&Dt harveet ratee. Second, it would allov the 
river operator• to 1110re aaourately a••••• the needs for adclit.ioaal 

0 'J'he DSit note that the enviro-atal benefite of 
Alternative 4 are aalaalattd to be eimllar to thoee of Alteruatlve 
2 ,  (Draft IZIS 'J'able C . 2 , J  Civea that the aoet of Alteraative 4 
it ••ti-ted to be higher tban Jlltenaative 2, (J.U Table 5.2-l J the 
eeleotioa of Alternative 4 ••-• aont.ra:t'7 to the ooot-effectiveneu 
ariteria eappoaedly ueed in -kiag the deoieion . 
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A2S-301 11djaatmente in aubaeqaent :reua . It voulcl abo provide 1111 
(cont ) 

appropriete evalaatioa of c-lativa effacta, which is rn�rrnntly 
• lacking. � tO CPR I 1508 .25, 

A -:sor pro!ll- vitb aaawal.nv a JIAZ'ftat rate of St � 65 
percent ie that if auch thea• har:vaet ratea are aaau.ad ia riYal: 
operatiou , the .adifioatioaa iD dYer: optlr:atioo• will proride aa.e 
laval of aaauraaoa that bar:vaat at that l.vel OIUI be .a!Dtaiaad. 
lf the river operation• are auooaaaful ia ooapeaaatiat for a 65 
perceat barvaat, the harveat niCJillatora will contiaue to allow thie 
abaur:dly high har:vaat level of a liatecl apeoiea to coatiaae, If 
tbJ.a happeaa, the aoata of pr-idiag �iatioo Maeurea to 
o011panaata for har:veat will be bone by BPA' a caae:-ra, aot lly the 
harveatere . 

Appendix A to the Draft BBII clearly d_.atratea that har:vaat 
vaa reepoaaibla for the odtiaal dacrU.De fro. the hlatorio hith 
level• of aablon retur:ninv to the Colwabia 11-r. Both har:vaat aaad 
river opar:ationa have affaotad ealBDD, it ia fand .... tally uafair 
to Ulpoaa the aatire coat of rtcoYezy efforta on the llydro eyat .. 
and leave the harvoater:a free to coatinae to take threatea.a and 
andaaiJered apooiea. 

'l'he final IBIS ahould oontaia aclditioaal IIOdeliat reaulte 
vbJ.ch uae a range of bar:vaet ratta . Although a 65 peroeat barvaat 
laval for any liatttd apeoiaa ehould Dot even be aoudclared by 
harveet r1119ulaton , it lllllJ' be appropriate to uae thb f191Jr• aa a 
worat oaaa analyda ia a IIDdaliDt rua. However, other: .xlal rune 
ahould aeaaM lower harveat ratea 1 parhapa lnoludiat the 55 peRaat 
har:vaat rate r-econmended by the Rortlnleat Jonr PliUIDiD!J COUhOf.1,11 
and eero harvaat ia areaa nb;lect to the �uriadiotion of the Uaitad 
State• (aota tbat t.bia would a••- •- harveat, inaludiaiJ harvaat 
ia areas aullject to Caaadian jariadiotioa and high aaae harveet ) . 

'l'be lack of aay aeaeltivity aaalyaia ratarcliD9 harveat ia part 
JLZS-3 l l of a larver preble� vitb the Draft IBIS. 'l'be Draft SBII doaa not 

1111al{ze the CWNlativ• affaate of all actiODa beint takaa to aadet 
the iatad apaaiea, •• required lly 40 CPR I 1508 . 2!1 .  The IIOdaliq 
ruDe not only aaaumed a atatia barveat rate, but, tor tba 110at 
part! alao aeaumed that there vould be no t.provamente ln habitat 
qual t{ aDd 110 reduction of advar•• t.paote from hatabary 
oparat ona . 11 Additional aodaling rune, baaed oa vazylnt 
aeaumptlone ee to benefit• free habitat end batchezy .!tigation 
-•••re• ,  would have provided a better pro:leotioa of future 
population• of the liatad epeeiaa. �vela, aallulllng DO lltaefit frCII8 

u 'l'hia rate !a abo anaceeptably high. 
11 Soma allowance for habitat improvement vaa iacluded in 

certain ..adeling ruaa, however 1 the ff.aal dOCIIMIItB should provide 
additional aeaeitivity analyaee, 
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(cont.)  theae -••urea ia appropriate aa one coDaar:vative •••IIIIIPtlon, bat 
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3

11 . 
additiooal aaaaitivity analyaea -ld have provided IIGI'a 
iaforllllltion. 
r. i:!tS!1i:K!n!idr.i!��tl•7B\lUtlts:r.:;:an.:� 

A25 321 the Draft 811111 all&l:r••• tba nrvival o� llllllke River aooke:r• - javeDila altrabta ia 1!113. (BH t.g. Dr:att IBXI ·-17 - 4-18.)  We 
•••uma that the Draft IBIS uaaa tbt tana •snau Ri••r aookeye• aa 
tbat tara ia uaed ia U.tiag Iaake ai'VU' aoobr• aa an fiiCiaa9arad 
apaoiea. �· liated apaoiaa of Iaake River aookeye inoladea oaly 
fbh with anadr:OIKNa aaoaatry -- offaprlnf of kolr.aBae ara DOt 
lactludad vithia the defiDitioo. It 1a eztn.ly 1111liblJ that IIIIJ' 
aoobJ'e :havanilaa will lie algratiat frail Redfiah r.akll (or aDYtdlart 
alae iD lhe Snake River BaaiD) in ltt:l. 'l'here will a.. Do zelaaaea 
frOM the oaptive broodatock pr:Dfr.. � the tt.e of the i...alle 
lligratioa. 'J!ha laat natural epavniDt of aookiiJ• ia ltadfla" Lab 
vaa DO later than ltl!l .u Airy offapriat fro. the poea.f.ble apaWDlDIJ 
in 1!181 � any previoua par voulcl bave already .tvratecS. 
'l'harefor:a, aay Qa. DHJa algzatiav fr- Redfieb Lab in l!IU or 1"t 
will be the offaprint of rtaldant fiah. It ie �1� cloahtfal 
that thaae fiah are •snake River: eookaya" aa that tara • uaed to 
deeodba the endallgerad aJMiaiea, lather, tbay are IIMbtre of the 
abandant Radfiah Lake kokanaa popalatioa that, for ODe reaaon . or 
another:, vera atiaslatecl to algrata .  • 

An 1118 ahoald addr:aaa anvir-tal bapaote ill proportion to 
their lf.pitiaaaoa. •o cnt 1 1502 (b) . 'l'hara 18 DO reaaon to 
analyze .I.D aaoh clatall the affacrta of tbe alternative• iD the Draft 
IIIII on Redfiah Lab toltanaa :favanilea that exhibit. ua�aa 
behavior. Redfiah Lake kolcllllaa, like the koJra.nH .fa Altura• Lake, 
U.Orahak Reearvoir aaad ..ar other lakaa aaad �•••rvoira, prodace 
nullbera of juveailee that eXIL!bit anadrGIIJ. Redfiah Lake kokan
ar:a relatively abundant aDd bavt Dot beea lieted aader the BSA. 
For ltll and Ute oparatioaa1 aaalyeia of the affacta on Snake 
River aookaya ehould lit rep.laced with a brief e.-ry of the 
effacrta oD Iaake River kokan- . .1B tO C:I'R I U02 . 2 (b) , . '1'0 tbe 
eateat. that the daobion J.n the Draft SB%8 .la baaed on the affeota 
OD the aar:vlval of •snake River aookaya• juvenile ld.traate in UU 
or 1114, the dacriaion abould ba reexa.ined. ���• Draft 8811 will 
have no !.pact oD IDaka River eookeya juvenile mf.tzanta bacauaa 
.nona will be i.n the river in ltU. 

11 'J'Wo adulta returned ia UB!I. It f.e unkiiOVIl whether they 
•pawned, · 
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A2S-33 G .  the Mllyaia of The Alternative• Throyqbogt tba Dpg!!1!!811t 18 
Confulinq 
Mach of the dl•au•aion of the aaviroa..nt&l effeot• of the 

altar.aative• (Baotloa 4 )  i1 generic. If t:bere are DO difference• 
bll� the effect.• of Altenatlvll 2 ,  3 4 and 5, tlaa final 
d-nt 1llould e:�rplicltlr 1tata 10 a;d ellalaate ndaadaat 
compariloa•. 11aay of tbe tul11 aoulcl ha recfqced in o01111plaxltr by 
deletift9 separate categoriee for the•• foar alternative• aDd 
cOIIIbWnt the four into a liaql• oatevory. CoDfadon ia created 
beo•a•• aoat of the diaoa••loa and aaaly•i• i• of the effeat• of 
either Altar.aatbe 2 or Altematlvll 4 ,  but ranlr both. 'l'lle 
extend- &Dalyli• of AlteraatlVI 2 b bpor:t.ut: ae additional 
juatiflcatioa of tlae ba1Jc daci•loa in the 1992 OA/BIB, wblch i• 
being r1affi�d vlth •light IIOdlflaatlona. 

fto�lly, an BIS 1boald explicitly ca.par• alternative• and 
tha Draft SBIS contain• no real oa.pari1on h•twaen Alternative• 2 ,  
3 ,  4 ,  aa4 s. Aa a 1uppl.-eat huwever, the doou.ent can r•afflra 
the original oholoe ..aag &ltenativee and then con1lder alaor 
IIIOdificatloa• . Unle11 tile doa-Dt i• redrafted along the1e llnee, 
it fall• •• either an BIIS or a 1tand alone ZJB. 

rf tbe f!nel doc-at 11 to he a IUppl-nt r it •hould clearly 
etate that it• intent ia to expand tbe applicADillty of th• 1192 
OA/BIS to 1993 aDd future operation• •  'l'be docaaent 1houlcl •tate 
that •ddltloul aaalp11 aupportlng tbe bada ucllion in the 1992 
OA/BIB have been perfo� aad that alaor variatloa• oa the ba1lc 
ohaice made !a 1"2 ar• heiDg evaluated, 'the dooWIInt 1bould 
provide that additioaal 1upporting laf-tion ( i . e .  tlae 
1nfonaatlon d11crlbbg and IUUllyabg the baDefit• of Alternative 2 )  
an d  alao provide ,_. bali• ja•tifJ.lng the 11leotioa of Alt•rnatln 
4 •• the prafarnd alteraative.u 'l'ha range of alternative• 
reviewed ln the Draft 8BI8 l• Dot aufficieat for an BIB hat aay 
provide a.o adequate revl- of ld.nor adjuet-nt.• to tbe prior 
daeialon. · 

R. n:.::::r::: st��id8t:UI: l:co-:t'Wtr J::. t:J':H��\':lctlon oC A2S-31 �· •tated criteria for evaluatiag tbe alternative• are • c 1 1 
juvaalle 1alaan •arvival rate, (2t  co•t ... ffeotlven• .. , and ( 3 1  
enviroa.eDtal effect• , •  (Draft BBIB 5-l . J  Juvenile •al�M�n 
•arvlval rata i• not an appropriate criterion. Overall 1alnon 
aurvlval .uat be the criterion to ... aure th• 1ffacta oa aalmon. 
A moa1ure that improvea 'uvenila 1at.Dn •urrival that ha• equal or 
greater hlpaote oa adalt 11laon •arvlval 1hould be rejected, but ill 

11 !hie juatifloatioa i• totally lacking ia the Draft SBIS . 
Unlaae •oae jaatification for Alteraatlve 4 is provided ,  
Alternative 2 lhoald be the preferred alternative. 
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A2'·34 r not rejected Under the erit1rJ.a Uled in the Draft: BJIIS , lDOrealed 
) flow may advarlllJ affect adult .dgration1 dravdowu would create (cont. lll&jor probl- for adult algrat1on. '1'1a•nfon, the filial d-t 

ehould a•e OYerall ealaon eanival (110d1lecl ov•r many Y..r• or 
veaarationet ae the •ealDDft• criterion. 

Bone of . the c:OIIpllri-• be� alt•rnati.,., ehow any 
dlffueaae ia the effeote of Alt•natl"' 2, 3, 4 ,  aad S ,  except 
that AlteEDative 4 i1 .ore ooetlJ tbaa Alternative 2 .  Gl"n the 
ooet•effeat:J.,.aeee oritarioa, th• chola• of Altenative C ,  wlalcb i• 
-re ooet17 with tile e.., eaclovlaal ud biolotical impact• doee 
not follow th• criteria. Altboa,h the deoi1icn •tate• that the 
agencie• 11•11-e that Altaraat1ve 4 prvYid•• th• be•t 1aniv&l, Do 
bali• b gl•en far that: belief, fte f.laal doe-at •hould either 
prOV'ide a better rationale for tlae deoi•ian or oheag• the d•oilioD. 

III, COIICLUSIOII 

A2S 351 '1'111 Draft BBI8 contain• a gnat deal of lnforllliltion. It 
• .blpraq1 tho anal;r•bu c011talnad in th1 1992 OA/BIS that it 

•uppl ... nt• , lowe�, the dOCIWient n•ede to be re1truotared to be 
-r• clearly a luppluent,u If re•traaturecl a• a IDppl-t, the 
BIIII 1hould be 1hortened -Biderabl.J b:r cleletia9 -teri&l that 
aenly duplicate• the iafo�tioa in th• 1992 OA/JIIB. The IBIS 
lhould ezplialtly adapt the deol•loa in the 1912 OAIJIIS ae 
IIOdUled, provide the additloaal IUUllJii• that the Draft IBIS 
containe, Ud dl•cliee IUIJ obanCJI• fro�� UU op.ratloa• , 

A2S 361 'l'b.e d1cidon to adopt AlteEDatlve 4 o-• a• •a.ath!Dg of a • 1arprl1a baa•a•• there !1 very little laformat:loD iD the doa ... nt 
to 111pport tile oboloe. ..... deoiaion 11 juatlfied .. vlviftt the 
operatlag ag1aclee tile fliXihllity to adju•t t:talDg. (Draft 81111 
S-7 . t  More dl•aa••ioa and analJ•ie to •apport thi• reaaoaiDg la 
need1d ••rller in the doa-nt. 'l'he DSI• aan aupport a clecllion to 
g!Ye tha ri,.r operator• aore flexibility -- the DSII cannot 
1appol:'t a daoidon to provide IIDIII8r f101r1 to •••l•t jiiVIIalla 
altratlon. If AlternatlVI 4 b adopted, th• op.ratillg •v•aail• ... t a1e tba 1dded flezlbllity in vaya that will benefit fl1h1 not 
jaet appe�ae political intere•t•• 

u 'l'h• aualylie ebauld •till be -re eztalive. 'I'll• Draft 
SZIS u1ed thr- orlteril in lb anall•il• juv•nlle •almon eurvlval 
rate, ooet-effeoti,.ne••• and err� ro1111ental effeote. (Draft 
SBIS 5-l. ) Plow• aff•ct adult 1allloa nrvbal J the effect OD adult 
••� •urvival ab.ould bave beea IUUlly•ed •• ••1 1 .  EVea a -•ure 
that lnareeeee juvenile .dgration •arrival by 10 peraeat cannot be 
juatifled if it dacrea••• adult •u�lval by 15 percent . 

•• AltarnativelJ, tbl Draft 8118 could he lllde into a 
atand-alone BIB. A 1tlnd•aloae BIB would require di•au•aioa ADd 
DDalyell of a wider range of •lterattlve•. 
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December 7 ,  1992 
Co�nte on the Jnteri. Columbia ADd Iaake River 

Flow J�rov .. ent Meaeuree for Selmon Draf� 
Suppl ... ntal Euviroa.entel J�act Statement 

Grab .. A.B. Call 
Uuivareity of California, Davie 

'l'be Interim ColiiJibia And Saake River Plow J��prcwalll8at Neaeuree 
for au- Draft 8appl-..tal BD'f'iroameatal Illpaat ltat-nt (Draft 
SKIS ) �reeenta five alteraativee for the operation of the Pederal 
Power Syete• for ltt.J ud poeeibly fatare Jeare . 'lbe five 
alternatives are narrow in ecope and coueider only .tnor 
dlffereuoee in operation. Alternative C ie ohoeen ae .the preferrad 
alternative. 

�be Draft IBIS le aoufueiug IIIII! iua0111plete. Daly lWted 
A25-371 evidence ia preeented regard!Dg the eeleoted altehlatlve. 

Alternative 2, which ia to operate the eyat .. ae it wae 1n 1992 , ie 
diecueeed at leugth, but information eaaeatial to Wlderataading why 
the other three altart�ativee, illclading the IMaee cue of DO aation 
(1\lternative 1 ) ,  were not. choeeu ie uot prO't'lded, The teradDolOVY 
ueed to identify the varioae alteraatlwe J.u ciJ.fferent eeatiooe of 
the Draft IBIS la lnconeleteut, eo the reader ie never aura which 
alte1:11ative !a being diecueeed, Ae e reevlt it !e aearly 
!�ea!hle to •••••• the true nature of the analyeea carried oat to 
avalaate the alternative• . Jn addition, it appeara that uot all 
alternative• were fully analJ'Eed, but rather elld.luitiee -•9 
alternativee, eitber aaeuaed or dieoovered early !D the analyeie 
proceee, reeulted .ln eama alternative• not being aaalyzed 
o<D�pletely. In partioular, 1110et of the dle011eeione offered iu the 
Draft BBlS pertains to reaalte ou analyeee of Alternative 2 but a 
conclueion ie reached that Alternative C ie the preferred 
alternative , 

A25 3 8, 
The analJeee , aa reported in tbe Draft BBIB, appear to have 

• been highly ea.perficial. No evldeuce is pl'OVided ae to the 
apecifio biological iapacte the drafting agenoiee ooneldered 
central to aa analyeie of river operatione . Por example, neither 
survival duriDCJ varioue etagee of mJ.gration of 'uven.lle ealaon, uor 
differential ettecte ou viarioue lieted epec!ea, J.e epeoifiaally 
addreeeedJ reaulte of aualyala are 9iven oul:r .ln eumm&ry fora for 
aome alternatives . In addit!oa, all of tbe analy••• were baaed on 
the reealta of running elmple ooaputer aodela , Coaaequently, all 
conclueioua preeeuted in the Draft BBIS are dependent eolely on tbe 
aaau.ptioue inherent 1a the .adele, Ho attempt appear• to have 
been ....Se to logioally or ��e�iantlUaally aaeeae the dafieJ.enciea of 
tha DOdale or the probable effectiveneee of �he varioue 
alternative• if the explicit aeeWiptiona failed to agree with 
reality. Oue obvious error exiat of the kind wae the aeaumption 
that a harvest rate of 65 percent wvuld be true for 1993 and all 
future yeare . Ha-roua other erYIIre eli:iet iu the aaalyaie , en"h 11 r  

A2S-381 aeewdu9 ollll:r a eiDgle relationeblp between water flow allll earvival (cont.) of junnile •al- f •••IDihlt a UJifle, ehiple. ralat.ioneb.lp UIOn!J 
the faatore water fJ.ow, tiahig of Jd.gratioa aad juwaU.e growth and 
denlo(llleat, aDd aeeuaint a etatlo effeativ•aee of trueport.eti�, 

A25-391 A biologically IDre prudent approaab waulcl be for the draftint a9anoiea t:o expUaitJ.y liet all li.{ologioal aad phyeiaal •1-te 
cent.Z'al t:o ealllan Foilaatlon ill the d-r a:ret•, aloa9 with the 
likely t.Deot:a of tbe varioue altaratin .odee of �iver �tion 
on each al-t. 'fill. ahoald be foUowd b:r a odtiaal eoieatif1c 
analJeia of tile likelihood of each hlpaot oaallft'J.ag, poeitbe or 
negative, � vuioae aeellllptiou ntarcliat tbe nl.atiOfteb.lpe 
_, tbe effeata of rber operation n the pu:!oJ:MDae of 'uvenile 
ealllou. l'or exu.ple, cue tl&r.S.. aeeiiiiPtiOD illbrent .la the 
analyeie pne-ted irl tbe Draft IBII ia that boreaeed fl
through nee�ire will � the eurvival of Ba.ke River fall 
chbaoolt aaoo�ing to a epeolfia relation;�� of f�, trtrYel �ba 
and length of f.leh, ftere u eaeea ly ao ao!eatifioally 
reliable info�tion to eapport tbie uellllpt:iOia, It ie blpen.tbe 
that the BBII .valuate tbe aoneequenaee of the aaeaaptioa beint 
incorrect IIIII!, at a .tsat-, prcwide a ualJaia of potential 
negative .illpaote of iDoreaaed flowa on fall ohiaook eurvival. 'J'bie 
exaaple alone ill�etratee wby tbe reaulta of .adelint ehould ba 
ueecl only ae one BOURie of iDlo�tiou ia the analya!e of poaaible 
blpaatel and •laould ba aaed FDarily to ueeee the eeneitiv.lty of 
the ana yale to chaat•• in aeauaptlone. eo.puter modeliag oauDot 
he ueed to predict abeolate outa-e .  

A25-41 I n  addltion to laaJdar irlf-t.laa oa the ualr.ie of all five 
altuaatine IIIII! a OCIIIIPlete dieoueai011 of probab e .blpaote, the 
Draft IBIS doee not addreee potant:ial oa���fl!Gte of adopting any ona 
of the vuioae alteraatine on clifferent apeoiee at varioue eta9ee 1n the growth IIDd de-la.,..nt of jnenUe aalllon. 'ftaaa, the Draft 
8JIIB doee nat �trcwide a balanced analJeie of all five alternativea , 

A25 11 
'l'lle behavior and phyelology of ju•enlle aablon ahanvee -4 aoaetantl:r dlu:ilaf tlaeu early growth and dtrYelop�Mtnt alld 

partlcnalarl:r dar.lsi9 tllell' adaption to tlua OOIIflU traneitioa from 
freebwatar to aaltwat.r. Maar u the life •�pport B!•telll for 
juveaile aahloa eo they have evolved behavioral ancl phyeiologioal 
-chen! ... J.a naponee to the behavior of -ter current, the 
eeaaanal availability of food, and the llld.tation Of the freehwater 
habitat for tzowth and effective reprodaation, Artificial 
laOdificatioa of water flowe pot:.atially oan cllenpt: ae well aa 
change nor8al javaqile behavior. � Draft IBIS aadreeeee theaa 
ieeuee only froa the eteadpoibt tbet incnaaed flowe are likely· to 
be beneficial Wider all airo-taDaeeJ it doea not addreaa tbe 
poeaih.Llity of inareaeed fl- .. YiniJ netatlve effeata on j11venile 
behavior IIDd euheequent ew:vival. condder an uaaple to 
Uluatrata the brportanae of a llalaaoed analyeia . lnake RiYer fall 
chiaook .tgrata from the b&bltat where they batahed to the ocean 
withl� a few •ontheJ thie ie in contraet to Snake River epring 
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1( chiaook vbich remain iu freahwater for at leaat their flrat full 

cont. year of life , Ill order to gccnr IUid d-elop to the body abe aDd 
phlaiolovioal atate naceeealt')' for OCeaD eazvlval, tbeae fall 
ah aook ju•ellllae IIUet feed durJ.ag a elcnr aDd ... ncec� lligratlon 
dOWD the riv�t�: eyet... 'lbu, a od.tlaal Jeeaa 1D the aDalJele of 
blpaate of flow on fall c:binoalt aot addreeeecl bf the Draft BIII .lea 
"Wbat i• the likelihood that iacreaeed flowe vlll dJeplaae Baake 
Jti,.r fall chinook dOWDatr- before tbey ba•• had adequate tU. to 
grow 111111 deYelop aDd vhat effect will We lla•e on nblleqaeat 
eur:vi•al'l• 

A2S-421 A brief doaiiMilt b attaoh8d tllat •�ia•• the lllgraturr 
behavior of juvenile eallloft, It oatl1D•• at 1-•t a lli.l:at.ni eat of 
behavioral and phJeiologiaal ohaugee prior to aad durJ.ag algratJ.oa 
that ebould be ooneidered ia &ll aaaly.ia of alteEDat.l•• .odee of 
riftlc operatloa, 'fo aohi-• a baliiiiCIICI eYalaatlou of any aet of 
alternati•••• the draftlnt ageaoiee .uet andert&ke analyela that 
follow• a reaeoaable and eaientifioally logical eat of bypoth•••• 
.of eablon biology and algratory behavior • 
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NORTHWEST ENVI_RONMENTAL DEFENSE C:EMTER 
(JOAN K. ELTMAN) 

Northwest Environmental Defense C�nter 
10015 S. W. Terwilllser Blvd., Portland, Oregon 97219 

l503) 244·1181 ext.707 December 1 ,  1992 

Mr. Peter Poolman 
Department ot the Army 
Walla Walla District, Corps ot Engineers 
Wa lla Walla , WA 99362 -2965 

· 

Dear Mr . Poolman;  

Re : DEIS columbia and 
snake Rivers Flow Improvement 
Measures tor Salmon 

Thank you tor sending a copy of the DEIS for 1993 Corps 
operations ot the Columbia River system tor our comments . After 
reviewing the DEIS , we have identified five issues tor your 
consideration . 

I .  The DEIS is not readable within the meaning ot NEPA. 

I I .  The range of alternatives presented in the DEIS is 
inadequate. 

I I I . The DEIS covers 1993 operations but predicts · outcomes 
based on 5-year projections ; therefore , the DEIS appears 
to be outside the scope of operations considered for next 
year.  ' 

IV. There is no long-range plan for salmon recovery . 

v .  The NEPA process in subsequent years is unclear and must 
be clari fied.  Continued "tiering" on the 1992 EIS is not 
permitted under NEPA . 

I .  The DEIS is nOt readable within the plain meaning and intent 
of the National Environmental Policy Act. 

First,  an EIS must be written so as to be clearly understood 
by the publi c . •  Secondly, the rule has been interpreted as 
commanding readabil ity despite complex technical and scientific 

1 Environmental impact statements shal l  be written in plain 
language • . •  so that decision makers and the public can readi l y  
understand them . "  4 0  c . F . R .  § 1 502 . 8 .  

Jl26-1 
(cont.) 

information . 1  Although the problems presented by dat a ,  models, 
studies , and plans on salmon and salmon recovery a re complex , it 
is imperative that individuals and groups understand the 
differences in scope and effects of the alternatives contemplated 
by the DEIS . Unfortunately, the discussion of a lternat ives and 
environmental effects in the DEIS .is quite difficult to 
comprehend because ot generally unclear language and need lessly 
obtuse sentence construction . For example, the explanation of 
environmental effects on power in sections 4 . 9 through 4 . 9 . 2  was 
particularly contusing : "Again, these values are not intended to 
represent the actual monetary loss to the power system, · but 
should provide an estimate of the relative value of the capacity 
losses . "  DEIS 4 -68 . It is not clear what a monetary " va lue" 
represents in subsequent analysis of effects on energy , nonfirm 
energy , and rates . Unless losses are expressed as rea l costs , the 
educated reader has a lmost no ability to distinguish the harms or 
benefits ot alternatives . Another example: "Assuming BPA ' s  
financial goals rema ined the same, � might lead t o  a rate 
increase in the FY 1994-1995 rate period ; however, 1h1§ is 
difficult to predict (emphasis added) . In the preceding sentence, 
to what does � refer? 

While we appreciate the di fficulty of rendering complex 
technical terms into comprehensible language, the task of writing 
in plain, readable language so that an EIS can be clearly 
understood is a requirement to which the corps must adhere . The 
corps must rewrite the Final EIS so that it can be understood . 

I I .  The range of alternatives is inadequate because there is no 
alternative which substantially decreases the decline in 
salmon stocks . 

A26-2 r a) The standard set by. the National Marine Fisheries Service in 
its Biological opinion tor recovery of salmon stocks was "to make 
progress toward reversing the decl ine . "  It is impossible for a 
reader to determine whether this standard can be met by any of 
the five alternatives , Because 1992 conditions assumed by NMFS 
did not take place, the selection of 1992 operations as the 
standard tor 1993 operfttion� gives no assurance that progress 
towards reversing the .decline will be made, Will the comparison 
for 1993 operations be 1) improvement over 1992 proj ections by 
NMFS or 2) improvement over NMFS projections for 1 9 9 2  which did 
not occur? There is no way to determine the answer from this · 

DEIS.  

I In add ition , the no-action alternative and basel ine for 
Jl26-3 computations should be 1992 operations . Alternative 1 could be 

included an alternative, but the NMFS biological assessment 
clearly stated that 1992 operations (based on assumed conditions) 
would not be enough to make progress towards revers ing the 

"The more complicated the science underlying those 
[ environmenta l ]  consequences is , the more cha l l enging the 
preparer • s  task will be to convey the information c l early . " Oreaon 
Environmental Council v. Kunzman , 8 1 7  F . 2d 484 (9th c i r .  198 7 ) . 
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A26-3, 
(cont.) decline . Fina l l y ,  it is unclear why 1991 is not i ncluded in any 

calculation of basel ine operations . 

I b) The DEIS dismisses consideration of structural changes JL26-4 because of incomplete studies and information . Waiting for the 
results of the system Configuration Study (assuming the Phase I 
report is completed by mid- 199 3 )  does not preclude taking more 
aggressive measures within the system on behalf of fish , 
considering the concern by NMFS that continuing 1992 operations 
"would not be sufficient to reverse the decline of salmon 
populations . "  DEIS 1-7 . The alternatives presented include no 
more aggressive measures than different shaping of f lows and 

JLZ6-5 
I release of stored water . Given that 1992 actual f lows did not 

meet those requested by the agencies and tribes1 and the fact 
that recovery projects are based on years outside the scope of 
this EIS ( see III fol lowing) , structural changes affecting 
passage must be considered with in an alternative for 1993 
operations. 

c)  The use of 1) "relative percent change in surviva l" for 
cost-effectiveness analysis and 2 )  the "rate of increase of 
survival" for recovery objectives obscure the need to express 
fish recovery in numbers of returning fish in 1993 . "Costs" of 
power losses are expressed in relative "value" while the 
objective for numbers of fish becomes an abstract "percentage" as 
wel l .  Abstract analysis is more readi ly understood if 
quantifiable objectives are expressed in numbers of surviving 
fish . The use of real numbers for biological goals will aid in 
analyzing alternatives for 1993 operations as well as in 
calculating the actual success of the alternative adopted . 

JL26�J III . The analysis of alternatives considers actions taken outside 
the permissible scope of the DEIS. 

The percent of survival improvement shown in Alternative 4 
does not necessarily alter the downward trend in survival to the 
point of recovery, admits the DEIS. However , with "actions taken" 
through 1998 ,  the percentage of improvement rises dramatically. 
These actions assume "habitat changes and improvements that may 
be implemented in actions currently planned through 199811 . (CRiSP 
model 5-2 ) . The NPPC model concludes that " [d ) ecreasing trends 
were sti l l  apparent in some of their model runs when lower 
benefits were assumed for some of the possible future actions" , 
Their results " suggest that some of the greatest enhancement to 
adult returns would be from improving the spawning and rearing 
habitat . Not until this component was added did the trend in 
returns begin to increase- instead of decrease . "  DEIS 5-2 . 
However, the preferred a lternative makes no mention of 
improvements to spawning and rearing habita t .  

Because the DEIS is restricted t o  1 9 9 3  operations , i t  is 
impossible to know whether improvements to spawning and rearing 

4111Jmorandum from Michele DeHart to HLG , Aug . 5 ,  199 2 ,  p . 7  . 

• 

A26� (cont. habitat wi l l  take place, and , if they do take place , what 
effectiveness they will have . 

In addition, the rates of increase in survival reflect 
assumed increases in predator control , additional screens, and 
increased transport through 1998 , all actions outside the scope 
of 1993 operations . Without the additional five years of 
projected actions , it is doubtful that the change in the downward 
surviva l trend wi ll be enough to presume that 1993 operations 
will lead to " recovery" of salmon. 

A26-71 IV. Tbere is no lonq-ronqe plan for salmon recovery . 
The DEIS states that passage problems ·are a "significant 

factor" in declining salmon runs . Nevertheless, the DEIS also 
states that actions resulting from studies addressing " long-term 
approaches to rebuilding wild sa lmon runs" will not take place 
for several years . Notwithstanding scientific uncerta inty, the 
Corps continues an inappropriate ad-hoc approach to salmon 
recovery by not incorporating 1993 operations into a long-term 
plan . Such a plan would by necessity be keyed to flexibi lity ,  the 
same rationale underlying the DEIS preferred alternative. By 
suggesting that actions will be undertaken through 1998,  the 
Corps is stacking yearly operations into what may become a de 
facto long-term plan with no comprehensive planning. 

A26-81 v .  Tbe NEPA process in sybsequent years is unclear and must be 
clarified. continyed "tiering" on the 1992 EIS would not be 
appropriate under NEFA. 

The DEIS is described as an interim plan based on 1992 
operations which may not reverse the downward trend in sa lmon 
surviva l .  Although it may be appropriate to tier the 1993 DEIS on 
the 1992 EIS, actions irt subsequent years should not continue to 
be implemented as "interim" actions but rather should be 
considered as part of a long-range plan approved through the NEPA 
proces s .  Otherwise , ad-hoc 11nd uncoordinated programs may be 
implemented indefinitely. A date should be set for adoption of a 
long-range p lan . 

cer�yours , 
. 1<_: $-t� K. Eltman 

• 
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TOBACCO VALLEY ECONQMIC DEVELOPMENT COUNCIL 

(JOE GIBBONS) 

Joe Gibbons, President 
Tobacco Valley Economic Development Cound1 
P.O. Box 395 
Eureka, MT 59917 

Department of the Anny 
Walla District 
Corps of Engineers 
CENPWPL-ER 
Walla, WA 99362-9265 

RE: Public comment on Dral't SEIS 

To Whom It May Concern, 

O.."Cember 3, 1992 

Incomplete and Incorrect data Is contained In the Dral't Supplemental Environmental Impact 
Statement (Draft SEIS). Complete and accurate (Jets should be the bcsls of any decision that affects 
the whole Columbia River Ecology System, not on oplniona slanted to appease special Interest groups 
or entl ties, Including government agendes. 

The Tobacco Valley Economic Development Council realize the complexity of multiple
purpose uses surrounding the operation of the System; however, we also recognize the absence In the 
Draft SEIS of careful consideration when creating negative Impacts affecting the upstream 
environment. 

The following polnb are data f.,;m ihe Draft SEIS that verify l,;..dcquate consideration of the 
Impacts on Lake l<oocanusa: · · . .  , · . . . . . . 
3.2 / page ES-9 "Insignificant Increases In blowing dust during some periods of the year, 
particularly near the storage reservoirs." 

There Is lnsuffident data supporting this summation. There has not been enough time to 
detennlne the degree blowing dust has on Tobacco Valley since the Corps only recently placed a 
weather monitor at Murray Springs Fish Hatchery. And It won't be untO 1994 when the Corps 
reports Its findings on dust data collected near Ubby Dam after a full year of monitoring (page UJI)). 

This summation Is also opposite the Dral't statement that "fugitive dust concentrations are 
likely to be significant and detrimental to local users of the reservoir" (4.6 / page 4-59). 

23.6 / page 2-23 "Sediments In Lake l<oocanusa are calcareous and low In organic matter, 
have a silty loam or loam texture, and serve as a phosphorus sink.'' 

This sediment discharged annually also settles on the shores and nats which contributes to 
the dust problem. 

2.12.2 / page 2-39 to 41 Reaeatlon-Libby/l<ootenal River 
Statistics used to detennlne recreation are taken from 1985, eight years ago. Current 

infonnatlon and demographics must be used, from private enterprises as well as Corps and Forest 
Services statistics: 

• Mariners Haven, a full-service campground and marina, Is neither marked 
on the reaeallonal map nor desaibed accurately. 

• l<oocanusa Marina, owned by Bob Cutts and located In British Columbia, 
is not mentioned; It has over 200 campsites as well as a marina. 

• Kootenae River Cruises Is desaibed as currently operating, but It has been 
out of business for several years. 

• Kalispell is also 75 miles from Lake Koocanusa, not "140 miles". 

A21-4l 
2.13.6 / page 2-44 Aesthetics-Libby/Kootenai River 

Lake l<oocanusa extends Into British Columbia, not "Alberta.'' 

A27-51 2.15.2 I page 2-48 "All counties In the study area for which unemployment statistics were 
available experienced a decline In the unemployment rate." 

Tobacco Valley's conllnulng program for a diversified economy In tourism and recreation 
Includes Lake Koocanusa. Negative Impacts, pointed out in this letter, will certainly affect these 
lncom�provfdlng Industries and prove to be catastrophic for Uncoln County, Montana where the 
unemployment rate Is already very high , • •  10.7'J.. 

A21-61 
A27-7 1 

4.5.5 I page 4-57 Geology and Soils-Conclusion 
This Draft secllon conflnn that slit continues to be redeposited aMually and worsens the dust 

problem. Lower reservoir level means more miles of sand and dust exposed to winds. 

4.10 I page4-73 "Addlllonal drafts of up to 20 feet In some months of low-water years, 
possible constraints on use of facUlties." 

It Is a definite constraint. And using only Forest Service campgrounds as models for lowwater effects Is not auffldent data to make this conclusion. 

A27-�l 
A21-91 

A27-1, 
4.11 / page4-84 "Seasonal drafts up to 20 feet deeper In low-water years, with minor 
lncremental aestheUc effects." 

A 12G-foot bathtub ring around Lake Koocanusa Is not a scenic sight. 

4.11.1 I page 4.85 "AcUona that would draft reservoirs for the longest periods and expose the 
greatest amont of shoreline and lake bottom would have the greatest potential for Increasing dust.'' 

Any drawdown Increases negative aesthetics. 

4.13 / page 4-90 'Value of displaced recreation less than $5,000.'� . . 
How can this statement be true when private enterprise was not consulted? Private • 

businesses lose more than $5,000 with low water, directly and negatively al'fectlng the socioeconomic 
fiber of Uncoln County, Montana. 

The Tobacco Valley Economic Development Council appreciate the enonnlty and complexity 
of the Syatem. And so, we request the Corps to consider the points covered In this letter carefully and 
to gather complete, accurate facts before deciding on operational changes affecting the whole 
Columbia River Ecology Syatem. 

Thank you very much. 

Sincerely, 

,.. .z/ �;I'� 
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C":en t l emen : 

TESTIMONY OF THE 
IDAHO WATER USERS ASSOCIATION 

ON 
INTERIM COLUMBIA AND SNARE RIVERS FLOW 

IMPROVEMENT MEASURES FOR SALMON 
ON THE 

SUPPLEMENTAL ENVIRONMENTAL IMPACT STATEHF.NT 
BY LYNN TOHINAGA 

WATER 6 PUBLIC POLICY ANALYST 
DECEMBER 81 1992 

My name i s  Lynn Tominaga and I am the Water and Pub l ic Pol icy 

Ana lyst for the Idaho Water Users Assoc iat ion ( IWUA ) , The 

Assoc iat ion represents over 180 canal companies and i r r igat ion 

d i s t r i c ts and over 90 agri-businesaes and many individual s  i n  the 

State of Idaho. This test imony on the Supplemen t a l  Environmental 

Impac t Statement (SF.IS) will address is sues o f  concern to irr igat ion 

interests and farmers who re ly upon Snake River wa t e r  for the i r  

1 i  v e  1 ihood . 

Our first concern is the lack of a l ternatives other than flow 

cons idera t ions . The fede ra l projects on the Snake and Columbia. 
Rivers are mu l t i-purpose projec t s  that provide a mu l t i t�de of puh l i c  

bene f i t s .  One quest ion i s  why were there n o  a l t e rnatives for both 

storage projects and run of r iver projects? I f  f l ow levels and 

veloc i t y  are concerns for the sa lmon, then more t e s t a  of run of river 

proj e c t s  ohould have been included . The a l ternat ives in the SEIS d id 

not provide informa t ion on d i f ferent operatinR levels for such 

jec t .  

• 

A28-2 The second concern our assoc iation has is regarding the use o f  

Idaho water to increase flow veloci t y .  I f  water p a r t i c l e  travel t ime 

(VPTT ) i s  a major factor in moving smo l t s  through the r iver sys tem 

then drawing the lower Snake River reservoir leve l s  down shou ld be an 

a l ternative more thoroughly explored . An alternat ive could have been 

to t e s t  one of the run of river projects to get be t te r  informat ion on 

VPTT and the e ffect of gas supersaturat ion on smo l t s  and upmigrat ing 

adu l t s .  

A28-lf Another problem our Assoc iat ion has is that one o f  the SEIS 

r ecommendations may become permanent opera t ing pol i cy for the lower 

Snake and Columbia River sys t em .  IWIIA bel ieves a n  a l te rnate o r  fina l 

plan wi l l  never be put into place and the flow recommendat ions or 

a l t e rnatives under the SEIS wi l l  become the permanent operating 

pol icy for the river system. If the u . s .  Army Corps of Engineers 

intends these recommendat ions to be just an interim measures, then a 

l imi t of one to three years durat ion shou ld be established • 

)LZS-41 An addi t ional concern is that if any of the a l t ernatives '2 
th rough #5 become permanent , a minimu� st ream flow set by a federal 

agency or agencies wi l l  be in place, not one set by st ate law or 

compac t .  I n  the pas t ,  western state legislatures have always had 

jur i sdict ion over water quantity.  By releas ing water for salmon, 

Idaho reservo i r s  would e ffectively come under the jurisdic t ion o f  the 

U . S .  Army Corps o f  Engineers or the Federal Energy Regulatory 

Commiss ion and Idaho law wou ld have l i t t le e f fec t • 

• 
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(cont.) A28-41 Another concern is that a l ternatives 62 th rough P5 wou ld s e t  a 

permanent minimum s t ream f l ow from Idaho at Lew i s ton . lf this  

occurs , future growth in the state wou ld be inhibited because wat e r  

would n o t  b e  ava i l able for appropriation. 

A28- Our Assoc iat ion is also concerned about the empha s i s  placed on 

augmentat ion versus dravdown . I t  seems that i f  down s t ream migra t ion 

and WPTT are overriding factors in smo l t  surviva l ,  a l l  al terna t ives 

� be exp lored , not just those fa l l ing within the ph i losophic3 l 

con fines of the Corps . A2li-6 Our Assoc iat ion is d i s turbed with the a l terna t ive s being 

considered in the SEIS because they on l y  look t o  ge t t ing more wat e r  

from Idaho. The draft SEIS a l t ernat ives P I  and #5  w i l l  have the 

lea s t  e f fect on Idaho irr i�ated agricu l ture because these 

a l t ernatives ask the least amount o f  wa ter from i r r igated 

agricul ture . The water users of this state quest ion the proposa l  to 

take wa ter from Idaho when s t udies done by the Corps show that the 

water gained h� these a l ternat ives only increases ve loc i t y  by 5% to 

7% under present opera ting cond i t ions .  

A28-7 The last point we wish to make is the emphas i s  on flow in the 

river system. We wou ld l ike to point out that i n  July of 1992 
200 , 000 acre/feet o f  water vas release from Dworshak Reservoir a t  a 

rate o f . IO, OOO c fs .  I f  flow was an important fac tor for migrating 

juveni le smo l t s  and returning adu l t s  during this t ime period, then 

why was the f l ow at the con f l uence o f  the Columb i a  and Snake Rivers 

reduced hy I O , OIJO cubic feet per second for ten days dur ing the same 

(cont.) A28-7J 
TESTIMONY OF THE I DAHO WATER USF.RS ASSOCIATION 
DECEMBER 8, 1992 
PAGF. 4 

t ime period? The s ame c i rcumstances occurred in September for a 

per i od of ten da�s where wa t e r  vas released from Dvorshak reservoir 

and for the s ame ten days flows we re decreased at the confluence o f  

the Columb ia and Snake River system, 

I would l ike to thank the 11. S .  Army Corps o f  Engineers for 

l e t t ing me submit test imony for the o f fic i a l  record and for coming t o  

Boise , Idaho, and receiving oral  comments on t h e  Supplement a l  

Env ironment a l  Impact S t ateme n t .  

Respec t fu l l y  submi t ted , �� Lynn Tornnaga 
Water and Pub l ic Po l ic� Anal �8t 

SLC : kje 
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IDAHO WILDLIFE FBDBRAIION 
(ROBERT MINTER, JR.) 

P. 0. Box 6426 
Boise, ldllho 81707 
(208} 342-7055 
FtU (208} 344.()175 

December 4, 1992 
Robert D. Volz, Lt. Col. 
Department of The Army 
Walla Walla District,  CUE 
ATI'N: CENPW-Plr-ER 
Walla Walla, Washington 99362-9265 

Re : Idaho Wildlife Federation Carments on OOEIS, Interior 
Colunbia and Snake River' s  Flow 1n1>rovement Measures 
For Salmon 

Dear Mr. Volz: 

Thank you for providing Idaho Wildlife Federation with the opportunity 
to present ccmnents on the OOEIS at your public hearing/workshop in Boise 
on �r 12 , 1992. As noted in my testincny at the workshc;p, IWF has 
reviewed the DSEIS and is of the opinion that all alternatives presented 
appear to be structured nnre for convenience for maintaining the "status 
quo" of the hydro/reservoir operation system than for near term enhancement 
or mitigation for salmon losses. In our opinion the OOEIS operating 
alternatives do not offer a broad enough range of options Which would appear 
to be feasible in the near term to protect Colunbia River and Snake River 
Salmon stocks. The alternatives presented, incll.ding that Which the stuly 
groups recannerd (Alternative 4 1 ,  are limited to 1992 operations and 1992 
operations with added protections for the ''b.Jsiness as usual" system oper-
ations . IWF is very concerned that this approach reflects that the 
responsible public agencies are not proposing nor stl.dying sufficient actions 
with regard to f.nproving Snake River Sa1mon stocks . 

We, therefore, have the following ccmnents and suggestions regarding 
finalizing the OOEIS. 

There is significant need to change the hydro system operations 
in the near term to avoid continued decline of and assist toward 
the recovery of all salrron stocks. 

The 1992 operation of the Snake/Colunbia system was a disaster 
for our Salmon stocks . The flows presented in Table 3. 5-2 of 
the DSEIS reflect no real f.nprovement for salrron of the alter
nativ,es analyzed. Actual flows in the lOioll!r Snake River during 
1992 migtation pericxi were below those projected. 

The rixxlels used in the OOEIS are not ones Which the regions 
fishery agencies and tribes have proposed or support for flow 
analysis. We also question how the analysis shows increases 
in survival coming fran predator control , transporta�ion im
provements ,  and irrproved adult passage when no basis for these •ts are reflected in the DSEIS. 

Affiliated with the National \Vildlife Federatio11 
® • 

A29- Robert D. Volz Page � 

We are concerned with the lack of any detail regarding assunp
tions for Snake River flows above the Hells canyon cooplex. 
Actual flows on the lOioll!r Snake ard Lower Colunbia were lower 
than predicted, flows assuned during 1992 by r+IFS. This could 
occur in 1993 and future years also. We suggest using a histor
ical baseline of 1984-1991 for purposes of analysis ard request 
that a full docunentation of projected vs actual c�itions 
for 1992 and a no action alternative of 1992 operations be 
presented in the final OOEIS. A291 The DSEIS covers 1993 and future years, but offers no guidance 
for long term recovery of Snake River Salmon. The DSEIS should 
be nnre c�nsive - setting long term objectives and a well 
defined p�ess for f.nplementing each activity. A29-7 

A29-81 

We suggest the folladng activities be incorporated into the alternative 
analysis for the near term (93-951 system operations. 

1993 

1994 

Drawdown Snake River reservoirs as necessary to 
provide 120 K cfs equivalent at Lower Granite Dam. 
Begin nndification

.
of facilities .in all lower Snake 

River pool areas , i.e. , punp extensions , port and 
marina m:xlifications, etc. 

Initiate prototype m:xlification of Lower Granite Dam 
to facilitate juvenile ard adult passage with reser
voir levels at spillway crest. 

Begin e.'Ctension of irrigation" �s in Jotm Day pool 
area to accomodate MOP in 1994. 
Repeat 1993 flow action in lower Snake and Colunbia. 

Corrplete Jotm Dey pool irrigation � m:xlifications . 

Corrplete Snake pools nxxlification for punps and 
structures for below MOP drawdown. 

Continue prototype nxxlifications of Lower Granite Dam. 
1995 - Operate Jotm Day at K>P. 

�t Colunbia to meet 1007. of CBFWA reccnmendations. 

Draw other Snake projects as needed to maintain 120 K 
cfs equivalent flows during migtation. 

Drawdown LGD to near spillway crest clrlng Snolt 
migt"lltion. 

Finally, we are concerned that r+tFS is a cooperating entity in de•relop
ing the OOEIS. As No1FS nust issue a biological opini� OOEIS bio
logical assessment this will bec0111e a coopment of the � EIS. 
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A29-81 1he � concurrence in the DSEIS raises questions in our mird regarding the (cont.) agency 's regulatory role and indeperdence in the overall process. 

In surmary, IWF feels the DSEIS does not go far enough towards analyzing 
alternatives which could be feasibly implemented in the near term to enhance 
and rebuild this regions Salmon runs . We urge the Corps and other study 
participants to analyze additional operational alternatives which WOUld 
provide early and real options for rebuilding the regions Salmon stocks. 

Again, thank you for this opportunity to cooment on the DSEIS. 

Sincenrly, 

g�� 
Vice President , Conservation, n.JF 
cc : Congressman �1. Crappo 

L. LaRocco 
L. Craig 
D. K�thome 

• 
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FLATHEAD LAKBRS INC. 

(DJCK WOLLIN) 
FLATHEAD LAKERS INC . 

. 
A Non.Prottt Corporation of Flath•ad. talco /tuld•"'' 

December 9, 1 992 

Peter Pool men 
SEIS Meneqer 
Department or the Armv 

P.O. Box 290, Polaon, Montana 59880 

Welle Welle District, Corps of Enql neers 
Welle Welle, WA 99362-2965 

Deer Peter: 

This letter Is In reference to the pratt Interim Columbia end Snete Rivers Flow 
Improvement Meosures Fllr Selmon prert Suoplementol Environmental Impact Statement 
� 

We have revle¥ed the comments prepared for vour office bv Mark Reller of the Montane 
Office of the NPPC end endorse his verv thorough enelvsts of the draft SEIS. Severe! points need 
to added end/or emphasized. 

For.over thlrtv veers the Flathead Lelcers, a citizen group, has served In en eclvocecv 
role for the protection of Flathead Lelce. DuriDQ these peat IYo veers "" presented comments et 
nine different meeti DQS vlth the Corps end/or the NPPC on the Impacts of 'e'8ter flows from the 
dems In the Flathead Besln. Our position has been coMistent: 

thet the economv ofthls region end the life stvles ofthe people vho live here ere, end 
viii be, profoundlv effected bv the veter quell tv of the Flathead Basin end, more 
speclflcellv, or the Flathead Lelce; 

that the veter quelltiJ In the I alee Is e function of Its veter flows end this In turn Is 
lerqelv e  function ofthe operation of the dems In the ecosvstem, l ncl udiDQ HuDQrV Horse 
end Kerr dams; 

thet en ecosvstem perspective for eva! uett ng dam operations be edopted; end 

that the operation or the dams, es one of the menv factors effectiDQ veter quelltv, m
·
ust 

reflect not onlv the needs or private tndustrv end or the 10\\ler Columbia svstem but also, 
end more tmportentlv, the needs end values of the people of Montane vho live here In  
"this last best piece·. 

To repeat evetn, the La leer Board of Dl rectors contt nues to urQ!I en ecesvstem approach to 
menaql nq neturel resources, lncludlnq the enelvsts of clam operations end their Impacts on 
vater quelltiJ I n  the Flathead Basin end Flathead Lake. We lcnov that taslc Is difficult end 
complex; hovever, that vas the bests for our request of en environmental I mpect studiJ end/or 
cumulative river Impact studv t n  our motion to I ntervene I n  the FERC process or re-llcenslnq 
Kerr Dam end for our erqument that the I ndependence of the process related to Kerr Dam 
mitlqtlon end the BPA process related to Hunqrv Horse Dam threatens to co"'promlse an 
ecosystem-level action In the Flathead Basi n. Aqel n, the SEIS does not address the 
int'lrrela.p betveen HunrqiJ Hone end Kerr dems end their Impacts on Flathead Lake. 

cated to the Protection of Beautiful Flathead Lake! 

A30-2l It should be noted that the Northwst Powr PlenniDQ council has approved the followtnq 
recommendation concerniDQ the Hunqrv Horse mtttvetton plan: 

lmmedletelv beql n actions to result In lnstelletton ofe selective vlthdr!l\\lel structure at 
HungriJ Hone Dam to allow for temperiture control to benefit resident fish. 
The Kerr end HuDQrV Horse dems mlttvetton provrems vlll be coordinated so that 
measures taken under these programs ere consistent. Operettonel feetures of these 
pretr•m• alloald •e addressed In tile Svstem OperetloM Revlev. 

Should not these recommendettons be recovnlzed In the SEIS? 

A30 3 1 We ere concerned that reference Is mecle to the "potentlel Indirect" lmpects of • 
dre...,dovns from HuDQrV Horse. AI Mr. Reller Ill ustretes et several pol nts, the I mpects on 
Montane veters wre end ere.J1JI.; thev Yere end ereJ!im1; e.q., · . 

"p. 2- 1 9  ....... Once epl n, the documenhteteu felleciJ thet the Montane reservoirs did 
not pertlcl pete In the nov augmentation measures I nitiated I n  1 992. Operations In  
1 992 at  both Montane projects deviated from historic norms. Although menv officials 
heve argued that pO\\Ier demands drove the operations, It must be noted that pO\\Ier 
production 'e'8S reduced on the svstem es e result of the drwdovn expert ment, I ncreesed 
spills, end reduced project heeds. .... 

· 

Powr peelcfnq operations effect river floys end temperatures end l nflucence aquatic 
resources.· 

end In reference to 4· 41 , "One veer of deeper drentDQ of the reservoir vould not llkelv 
have e major effect on the reservoir's aquatic resources·. 'This ,tetement Is grosslv l n  
error. Research o n  HuDQrV Horse hes shoYn that siDQle veer deep drafts have loDQ 
lest! DQ consequences. Mlssl DQ or vee lee ned veer clesses occur, nutrient n ushl DQ Issues 
arlee, predetor prev densities cheDQ!, access to spwniDQ tri butaries mev be curtained 
or ellml neted, end thermel lssues In the reservoirs end In the river ere of concern." 

I Concern has been expressed throughout the draft statement over enedromoirs fish end A30-4 little attention Is given to resident fish In the Flathead vetershed - nemelv the bull trout. The 
recent reports from the Montane Department of Fish, Wildlife end Paries document the demise I n  
the b•JII trout counts. T he  HuDQrV Horse mltlptlon plans approved bV NPPC e nd  t he  recent 
petition for bull trout listing onlv highlight the need for greeter attention to be given the status 
of resident fish. 

A30-SI And fl nellv I yould repeat comments made In our letter to the SOR lnteragencv Team 
(September 24, 1 992): 

• 

To repeat comments mecle to the Council on the proposed amendments - - unless 
circumspection Is exercised bv an Involved, the steqe viii be tat for a divisive conflict 
betveen the states. We consider It en unfortunate oversight that the potential I mpects of 
"Selmon Summit" amendments es thev relate to the netheecl end Kootenai drainages of 
Montane have been lqnored. We believe that the failure to consider these Impacts on the 
head'tlaters of the Col umbia violate the spirit ofthe North\\lest PO\\Ier Plenni DQ act, es 
vell eto the requi rements ofthe National Environmental Pollcv Act. 

• 
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(cont.) 
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FLATHEAD LAKERS INC. 
(DICK WOLLIN) 

in particular, both the Council's Proorem end the SOR Teem must recoonlze the 
requirements I n  I�EPA to aness the cumulative environmental effects or propo$8ls 
effect! m;� the flsh end Ylldllre of the Columbia end Its tributaries. fish end Wildlife 
ProQrem P l 204( b)( I ) ; 40C.f.R. P l 508.7; Netlonel Wildlife federation v. fERC. 801 
f.2d 1 505 ( 9th Clr. 1 986). The complexttv or eddreeel nv multiple runcttone or dam 

·operetlons Is ecknovlec!Qed, bul sl nee the Council Is mekl nv e reQuletorv decision 
effecting the f!oveges from the fletheed end Kootenai River drelnaQes, the Council hes en 
obliQetlon to consider the lmpects on ell hljdroelectrlc components or eech river drainage 
slmuleteneouslv. JlL As reQards the flathead dralntQe, the Council (end noY the 
lnteraQenciJ Teem) has en oblloetlon to ensure not onlv that 
the f!oveges end reservoi r levels at Hungrv Horse ere enelvzed, but j ust as lmportentliJ, 
that the I mpacts or the proposed Hungrv Hone chenQes on flathead Lake end Kerr Oem 
are run v enelvzed. flnellv, NEPA requires the development end studv ore run range or 
reasonable alternatives to the proposed action. 40 C.f.R. P 2502. 1 4. 

We recognize the extremelv complex end difficult problems end Issues encountered I n  
developing e coordinated river basin management plan, but this verv unique e nd  precious 
resource that Is flathead Lake deserves e process thet does Indeed balance h1JdropOYer 
development, salmon end steel heed runs end the other do..,nstreem Interests along Ylth 
the need to protecl end enhance !![. rivers end lakes - end e decision Yhlch trulv 
reflects the pub II•: I nterests or ttontene residents. 
We believe e cumulative Impact studv or the wters In the flathead ecosvstem must be e 
part or the SOR erod/or the Selmon Summit recommendations. 

The qualltv or Yater that floY3 throlf9h flathead Lake slmplv must be sustai ned end 
protected. 

Thank vou for the opportunttv to comment. 

Sl ncereho1 1,1ours, 

J1,l UU!w-
Dicl: Wollin 
Presi<.lent 

• 
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DWORSHAK EXCURSIONS (JERRY 0. OLIN) 

Lt. Col, Robert Vola 
Department or the Am:r 
Walla District 
Corps or Engineers 
BuUdins 602 CitT- CountT Airport 

Lt, Col, Volal 

December ), 1992 
Dworlhlk ElcCUIIIona 

P.O. Box 1140 
· OIOI!no, Idaho 113544-1140 

I would llke the tollowins co-.nta to be printed in the final 

EnYironmental Impact statement, 

For the put. {19) nineteen Teare D!'orahak Excuraiona has pro
Tided water tours and pontoon boat rentals on Dworahak Reael'YOir, lfanT thou
sand Tiaitora tram all o.er the United States and Canada haYe taken adYantase 
or this unique recreational opportunitT, Man;y haYe returned senral tb:ea. 

Ha11;r IIOJ'e haft .. de Dworahak an' annual eYant. Lar1e J'OUth 1roup a 

troa Federal Wq, llluhiJIItoDJ Portland, OresonJ VancOUYer, l;aehinstonJ Spokane, 

liaahinstonJ and Lewiston, Idaho - 'to nue a few - haft co11111 here in Aupat 

to spend a week or :.aore at the 111n1 CUlpa. So• or these sroupa haYe u llaiiT 
aa 8o TOUiha with th•, 'lbq brin1 with thea ski boats and 8et up llk1 CBIIpBo 

8BYeral t..Uiee hald annual reunions on the reeenoir, One 

euch taaiq has ooae here ne17 Tear tor the put 16 ;rears, Publici tT con

cerniDc 'the 1992 drawdcml c.nceUed �s reunion in 1992 tor Labor Dq weelamd� 
•CII'IIallT 10 percent or all cuetoaera llake adY.nce reeerYa'tione 

tor the tollowinr Tear upon departure, Q11T one euetoaer, a bueine11 located 

1n OriDieYille, Idaho, that has held ita COIIplll17 out1nr tor i te uplo;rees here 
tor tbe past eipt Tfars, aade 111 adY.nce reseYation 1n 1992, 

OenerallF about 70 percent or all reaBrYalions tor the season are 
aade liT Febru1117, with reeenatione besillnina to COlle 1n IIOY'Uber, 

ReaBrYa'tiona tar next Tlar are lassinr tar behind tbe &Yarase. 

Dworahak Excursion• has spent thousands or dollars in adYertiling 
tees to pr011ote Dworahak fteaeryoir aa the ultiaate recreational ellperience, With 

the rising costa or lllarine leab1Ut7 insurance, adYer'tizinl,and aaintenanca it 
1a illlperatiYe that lllid-IIIIIIIIUl' pool alnationa are llaintained at hillh leYels, 

ReYeDue was ott 22 percent 1n 1992 and 1993 coUld be ott So per-

cent or aore it llll.d-IIIUIIIIIIer drawdo1111s are to continue, and the owners 11181' need to 
consider liquidation, Sincere}f, D), !t.L.u, l',fYt<'l (/J�rey 0, Olin 

• • 
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REED BURI{HOLDER 

Colonel Robert D. Volz 
u.s. Arnrf Corps of Engineers 
Walla Halla District Office 
City-county Airport 
walla walla, washington 97058 
Dear Col. Volz, 

October 28, 1992 

'l'here is no doubt that dams on the Lower Snake and Coluntlia Rivers have hurt 
the salmon. 'l'here is also no doubt that !!! current efforts to preserve them 
are failing, and these at great expense- hundreds of millions of dollars. 

All ridiculous as this sounds, the best solution for restoring salmon runs in Idaho 
is to remove all eight dams between Lewiston and Portland. 
Removal of the dams would el,iminate the probl811B of turbines, gas supersaturation, 
high water temperatures of slack water, slow migration time for emolts, :�wfish 
predation, and disorientation of both srolts and adults due to lack of current in the 
reservoirs. It would also restore apawning grounds between Lewiston. and Pasco 
that were flooded by the pondage created by the dams . 

A good case can be made that building this many dams on the Lower Snake and ColWibia 
to provide hydro power and a barging channel to Lewiston was a mistake. The cost 
to the salmon has been very high. Ccnmercial barging does not even cane close to 
paying its own way on the river. If an alumim.111 c:onpany or two fail due to the 
low world price of aluminum, electricity will be in surplus again. 

It is time to challenge the assumption that these dams are permanent and. desirable . 

'l'he salmon need the river at valley floor: they need their original habitat of 
freely flowing rivers . We on the other hand are quite capable of thriving without 
these dams. 
Let ' s  remove the first four dams downstream from Lewiston in the Lower Snake River. ! Let ' s  take out Lower Granite, Little Goose, Lower Monumental, and Ice Harbor Dams .  
If the salmon runs do no t  bounce back, then let ' s  take out Th e  Dalles and .John Day. 

I do not want to be a part of making the salmon extinct. I want a solution and 
I want it quickly. 

Sincerely, 

�j( 1;o.A�:<: 
Reed Burkholder 
6105 TWin Springs Drive 
Boise, Idaho 83709 

• 
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LYMAN K. SCHWARKOF 

Depa r tment  of the Army 
Wa l l a  Wa l l a  Di s t r i c t  C . E .  
CENPWPL-ER 
Walla  Wal l a , Washing t on 99362-9265  

To Whom It  Hay Concer n :  

P . O . Box 9 6 2  
Cheha l i s , Wa . 98 5 3 2  
Oct ober 2 9 , 1 99 2  

I have reviewed my c o p y  of SEI S ,  a l ao the fol l owing D r a f t  Analysi s .  
W e  d o  have a problem vith  dec lines i n  the va rious kinds o f  fish
tha t i s  ve i l  e s t abl i s hed . Howeve r ,  ve have another and far greater 
prob l e m .  

Popu l a t ion i s  growi ng apac � . No t o n l y  here in the Wes t b u t  Nat ion 
vide and Wor ldwide , 

Even i f  fish  runs remained a t  last  centuries leve l s ,  these fish 
vould n o t  adequately  feed t he present day popula t io n .  It  i s  t ime 
for t rade-offs . The food curren t l y  produced on i r r iga ted lands i n  
Washing ton , Oregon a n d  Idaho could never b e  replaced b y  e v e n  t h e  
heavie s t  fish runs . 

I f  a l l  the foods currently moving by barge vere c ompe l led t o  move 
by r a i l  or t ruck , t h i n k  of the cost ! !  Think of the t r a ffic con
g e s t ion ! !  

S o  you see , ve need maximum food produc t ion , ve need adequa t e  
i r r i g a t i o n ,  and the pover t o  move this  va t e r .  

I n  order t o  achieve t h e  highe s t  po ssi ble leve l of food produc t i on 
and the means to  move i t ,  l e t  us do the fol lowing .  

Build  Ben  Frank l i n  Dam , c omple t e  v i t h  navi�a t i on locks .  

I n s t a l l  naviga t i o n  l ocks on a l l  dam� t o  perm i t  ba rge t raffic 
to Wena tchee . 

Main t a i n  pool levels  io pe rmi t maximum i r riga tion  and pove r 
gene r a t i o n .  

U t i l i ze pumped s t orage i n  Moses Coulee  for peaking pove r .  

Bui l d  a rock f i l l  dam across  Hoods Cana l vi th reve rsible  tur
bine pover house s on each shore . This dam could support a perm
anen t a l l  wea t he r  road , a safeguard in the event of a second 
bridge failure . 

I agree , sport fi shing i s  importan t  to some people but t o  ex
pec t t h e  gene ral pub l i c  t o  accept higher food and pove r c o s t s  
t o  gain this  end i s  tota l l y  unrea l i s t ic . Li kevi se , c omme r c i a l  
fishing , even und e r  t h e  best  of ci rcums tances cannot feed an 
ever growing popu l a t i on .  Please , think it ove r .  

• 
<:P���/f:,fCJ�J':;t-

c c. <;; . ,.  S 1 .... � .  C:�rt•"' 
c c  �. • ..: . , �1,,. ... t:.>.· .. t l� l4...· e r 1 J. S incerely , 

• 
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WADE AND CAROL WAUGH 

U . S .  Aray Corps o£ Engi neers 
Wa l la Wa l l a  District 
ATTN : CENPW-PL-ER 
Wa l la Wa l l a ,  WA 99362-9265 
Dear Engineers, 

1920 A l der Avenue 
Lewiston, ID 83�01 
Noveaber 1 ,  1992 

Re£erring to your aeeting notice in the newspaper 
recent l y ,  we ere unable to attend ao auat coaaent in writing . 

I We ere strong l y  opposed to anyaore drawdowna o£ ei ther 
the Snake or Clearwater R i vera, whether done · et points in Idaho 
or e lsewhere by lowering daa leve l s  downatreaa and�lh• Coluabi a .  

The trial r u n  conducted this past apring/auaaer which 
essentia l l y  ''e11ptied .. the waterway s  around Lewi ston /Cl arkston 
had a devasta ting e££ect on the local econoay , not only in barge 
tra££ic and other lo•••• incurred by the porta, but a l so £or 
recreationa l uae , i r r igation and industrial uaea . In view o£ 
the peat aix years ' drought in the i n l and Northwest, your plan 
waa de£ i n i tely not a aaart idea . 

So now too, Idahoans are being asked to pay a aaal l < ? >  
surcharge on electr icity usage £or the next year t o  cover the 
coat o£ generating power • • •  which wou l d  not be neceaaary had you 
not sent the quan t i t y  o£ water out into the ocean that your 
drawdown brought abou t .  It i sn ' t  ay £au l t  that the daaa don ' t  
have enough headwater le£t to generate the needed power, and 
a i nce we d i dn ' t  ·£avor the drawdown in the £ i rat p l ace , why are 
Idahoans aaked to pa y £or the loaaea ? ?  � .S...... .,._...t.-.t CL-<L -.,. � 'l.rs;r 

And we certa i n l y  don ' t  g i ve a de11n about the aal11on l 
And neither do we care about spotted owl a ,  nor do we care about 
some t i n y  wren that waa di scovered o£ l ate in the woods. Let ' s  
£ace i t :  c i v i l izat ion haa dona 11uch to destroy aany o£ the good 
things God put on this earth £or ua • • •  but i t ' s  too late £or the 
aal 11on , e tc . , and it ••••• that any thinking parson could £igure 
that ou t .  

And I truly resent Mark < or i a  i t  Antoinette> who haa 
the audac i t y  to atate that Idaho i sn ' t  doing i t a '  part? Who ia 
he to aay what Idaho ian ' t  doing? He l i vaa Wast o£ the Cascades 
where this peat summer haa been the £irat where even a g l i 11aar o£ 
a drought haa occurred . We l ived in Western Waahington/Weatarn 
Oregon £or nea r l y  50 years be£ore 11oving to Idaho, and we know 
where Hark Hat£ield ' a  pol i t ical act ivation coaea £roa • •  and i t  
certa i n l y  h a a  not hing t o  d o  w i th keeping the Northwest the beat 
p l ace to l i va • • •  and we seriously doubt h i a  personal concern about 
the aal 11on or any other so-called endangered species . 

13-4 
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Aa it ia now • • •  the tax - payers and unaaployed are aora 
endangered than lh• £ i ah or bir� i n· the w i l d .  How can the Corps 
j uati£y another drawdown at a l l  when reviewing the daaagea o£ the 
l ast? Do you be l i eve peopl e  have a aoney- trae £roa which to pay 
£or loaaaa incurred? For buaineaaea lost? For £ac i l i tiaa 
destroyed? For roadways and ra i l - l inea underainad? 

One addi tional coaaent that I would l ike peaaad a long to 
the Bonnevi l l e  Power o££iciala haa to do w i th the power rates 
paaaed a l ong to uti l i ties and on to the rate·payera\haa to do 
w i t h  the coat-e££ecti veneaa o£ BPA operations. I worked £or BPA 
aoae years ago when the Big Eddy project waa going on, and can 
attest to the waste I observed and the un-productive tiae spent 
on various particulars o£ that project . More recent l y ,  I ' ve 
learned that warehouse £oreaen are taken o££ the job severa l  
t i aea a year t o  attend con£erencea i n  pl aces l i ke Eugene, Reno, 
M i ssou l a ,  etc . A c loser iook at what rea l l y  goaa on in the 
aany dapartaenta o£ BPA aight be juati£ ied, because "a l i t t l e  
waste" hare and there in t h e  £ i e l d  o££icea could b e  a n  indicator 
o£ even greater waate .. closer to the top .. . 

We truly resent paying h i gher rates £or electr i c i t y  i £  
t h e  extra aoney col l ected by the uti l i t i e� �fd g i ven over t o  
B P A  i sn ' t  being wisely spent o n  neceaaa��opa�ationa, but i a  
£ r i vo l ou a l y  squandered o n  unneceaaary trave l ,  dining / roo11ing at 
£ancy hote l s ,  ate . 

The bottoa l i ne -- we don ' t  want any aore drawdowna - 

we don ' t  want any aore rata increases on our electric bi l l a  - 

and aa a n  a£terthought, how auch tax-payer aoney i a  being spent 
to gat a l l  o£ your aeeting partic ipants together £or the November 
4 ,  5, 9, 12,  16,  1 7 ,  18 and 19th aeaaiona? I ' d real l y  l i ke en 
anawar to that £ i na l  ques t i on .  

Si ncere l y ,  

\_jc..L.- ��c� �c-/-
Wade & Carol Waugh 



• 

14-1 

14-2 

JIM PRITCHARD 

PRITCHARD 
APPRAISAL & FARM FINANCIAL CONSULTING 

Phone (509) 647-2611 or (509) 754-2931 • Route 1, Box 20-A • Wilbur, WA 99185 
Message Phone (Sil'J) 647-2Z12 

November ��, ���2 
Department of the Army 
Wal la Wal l a  District , Corps of Engineers 
Wal la Walla,  Washington 99362-9265 
ATTN i CENPW-PL-ER 

I have reviewed the Draft Interim Columbia and Snake Rivera Flow 
Improvement Meaaures for Salmon-Draft Supplemental Environmental 
Impact �tatement ( SEIS ) and Alternative Actions for Restoring and 
Maintaining Salmonid Populations of the Colwnbia River System
Pacific Northwest Extension Publication 407 dated March 1992 . I 
have also followed the iaaue in the Capitol Preas out of Salem, 
Oregon and the Wenatchee Daily World from Wenatchee. 

I wish to go on record as favoring Alternative 1 .  I t  appears to 
have the least impact on the resident fish and the economy of the 
Northwest . I understand your favoring Al ternative 4 and am very 
glad you didn • t reco111111end going below HOP , I believe nothing 
should be implemented until a comprehensive program is in place 
that covers all tho losses of Salmon population . If we can ' t  gvt 
a total program, then we should do nothing . An incomplete program 
wnu ld be a waste of funds . 

We certainly should not start with such a high coat measure as 
being propoaad in the SEIS . Appendix A of PNW Extvnsion 
Publication 407 shows drafting the lower Snake river pools as a 
high coat measure with an unknown likel ihood of success .  It al so 
has the moat ne9ativa effAr.t.a . 

14 3 l i
n the third paragraph of 1 . 4 ,  words like uuoumption, presumabl e ,  - and baliav•d •ny to me that w,. rlcm ' t know anouqh yet and should not 

be implementing such costly measures ,  Add to this 3 .  3 • f u l l  
rccogni.tion of the uncertainties aurroundin9 the estimates of 
economic coota and biological effqctlvenqas . •  
S. incerely,·---:;7� J) 

" /-;_ � �-·v _.. .-?'Z /5-..-'1. 
,:;Y"'l.m Pritchard 

St.ltt ��=�����c:�.J��'!It:�rr.:-n.q.w;47DD 
lhc Am�Cllh SurilofJ or F.anrt Manap:n.pf'IU.miA!tl-'MMA) wndu&.ts. DIUMio110rJ 

1""15r.•m I'll ccml&ftuang educ:t.hUI\. W\111 W ttq\lln:ll\cnt� of llw rro&�•ll\. 
. . 

� 
� • 
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November 13, 1992 

Deparbftent of tha Army 
Walla Walla District 
Corps of &lgineers 
c:a�PWPL-m ' Walla Walla, � 99362-9265 

• 

F.A. BAYER 

RE: INTERIM COllt!BIA AND SNAKE RI\If1§ FlQf D1PJPVFMfN1' MFMURES FOB 
SAU«lN SUPPUMENI'AL QMlDf100'AI. IMPACI' S'mTMNl' 

Dear Sir: 

I I support your proposed alternative number 2 for 1993 am interim years. 
1uJ a regular visitor to Dworshalt Reservoir, I wculd prefer tha alternative 
lobich has the greatest chance of protecting tha sallnon am, at tha same 
time, has the least effect on Dworshak during the sunaner. 

I am absolutely opposed to any draw:iown. 'lbere is no evidence that a 
draw:iown helps either �tream migration or upstream return of sallnon. 
Nor do I believe that the framers of the Dlvironmental Protection Act 
envisioned wiping out millions, if not billions, of life farms on the off 
chance that a particular .ll!WJ.D of a specie m.igbt be saved when the specie 
is in no way endangered or threatened. 

Sincerely, 

(:j(l)s�� 
F. A. Bayer 
2952 Riverview Terrace 
Lewiston, ID 83501 

FAB/vh 

• 
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November 1 3 ,  1 99 2  

Dept . o �  the Army 
Walla Diatrict 
Corpa o� Enqi neers 
CENPWPL-ER 
Wal l a , WA , 9936 2 - 9 2 6 5  

To Whom i t  Hay Concern : 

Thia l e tter is in reaponse to the Dra�t Supplemental 
Environmental I mpact Statement ,  evaluatinq the ef�acts on 
Monta na• ' wa ter flow to asaist downatream, endanqered , 
aalmon miqration , 

' 

Aa a res ident o� the Tobacco Va l l e y ,  a peraon who uaea the 
recreational reaourcea o� Lake Koocanuaa aa wall aa my 
emp l oyment beinq dependent on the water level , I feel 
Montana ' •  e n v i ronmental , recreat iona l ,  the areaa economic 
d i vera i � i c a t i on aa wall aa w i l d l i�e intereat a ,  are nof being 
.caref u l l y  addreaaad by the U . S  Army Corpa of Enginaara , 
Bonnevi l l e Power ,  Bureau of Reclamat ion and National Mar�na 
Fiaher ies Service through this S E I S .  

Any poss ibi l i t y  of a u thori zing drawdowns ot Lake Koocanuaa , 
to provide f l ua h i ng water for anadromous fish or white 
sturqeon , w i l l  have a negative impact to our own rea�dent�al 
kokanee and trout � i sheries as well as negatively effecting 
our air qua l 1 ty even more than i t  a l ready 1s . ! We thank the 
Corps for the i n s t a l l a t ion of t h e  weat her mon1tor they have 
i n s t a l l e d  a t  Hurray S p r i ngs fish Hatchery , hopefu l l y  �t w 1 l l  
document our a i r  q u a l i t y . >  

The following i mpacts need to be exam1ned carefu l l y ! 

1 .  A i r  Qu a l i t y ,  the increased i ncidence ot respiratory 
and bionch i a l  i l l n ess i n  our v a l l e y , I Th�a has been 
mentioned in previ ous correspondence . >  

2 ,  Eftects on residential f i s h e r � es are m a n y ,  auch as 
when lower water levels occur , l ess food source is 
a v a i l a b l e ,  as w e l l  as the 1ncreaaed 1 n c1dence of turb1ne 
f a t a l i t y  and i n c reased water temperatures , 

3 .  Water Ou a l 1 t y Dow ns t ream 1mpac ts incl ude 
vegeta t i on and w 1 ld l 1 ! e  d 1 s turba nc e ,  s 1 l tation t l 1 g h t 
d 1 r t  res 1due depos i ted on reced 1 n g  shore l 1 nes wh1ch 
c o n t r 1 bu t e  a n n u a l l y  t o  our a 1 r  q u a l 1 t y problem . l  

• 

w e 1 g n t  

UNPA MCWBE 

16-5 

16-6 

I 4 ,  Loaa of economic recreational revenue due to l � m � ted 
f u l l  pool . 

Curre n t l y  this S I ES aaya Lake Koocanuaa and Hungry Horae 
w i l l  not be operated d i fferentl y ,  b u t ,  aa hiatory haa ahown 
ua , what the Government Agenciea aay and do can be two 
d i f�erent thi ngs , ' Care f u l  cona ideration muat be gi ven to the impacts created by the decia iona the Corps , and the Corp muat accept � u l l  reapon a i b i l i t y  f o r  a n y  adverae impacta 

Thank You �or thia opportunity to voice my opinion , 

S i ncere l y ,  • · 

� /}?� 
Linda M c C l u r e  

• • 
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ROY E. BARKER 

November 1 6 ,  1992 

Subject: Interim Columbia and Snake Rivers Flow Improvement Measures 
for Salmon - Draft EIS 

Dear Sirs, 

I would like to ezpress my support for the ' no-action ' alternative 
for the subject Draft EIS. My reasons for this position are as follows : 

1 .  The analysis of increased flow effects oa juvenile salmonoids does 
not support any action . There does not appear to be any consistent 
or repeatable evidence to sussest that increased stream flows will 
benefit juvenile salmon migration, 

2. The economic analysis of this Draft EIS makes the basic assumption 
that the potential saYins ·of a sinsle anadromous fish is worth 
destruction of most of Dvorshak Resevoir 'a use as a recreational 
area , damase to wild life habitat and resident fish and loss of 
90 million dollars worth of electric pover. This is absurd 
to the extreme , 

The approach beins recommended by this Draft EIS boils dovn to a 
familiar one of: "If you can ' t  fisure out a solution to a problem, 
throw a lot of money at it ! "  

I believe the proposed approach is not justifiable and represents 
an inappropriate takins of resources from the seneral public to satisy 
the � of a few unimformed but vocal pressure sroups. 

Very Truly Yours 

��� 
201 S. Fillmore 
Kennewick , WA 99336 

• 
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WARREN H. MASON 

llepartment CJC the Ar111y 
"'"l l A  llalla Dholl  i <. l ,  cu • .,:; ur t:uglneer·s 
Attent ion; L t .  Col .  Robert D Vo l z  
llal l a  Iid ia, Washington 99362 

November· 1 i ,  1 992 

RE: Sf.lS ror the I n terim Columbi.'l and Snake R i ver Flow l mproveht'nt Measures 
ro� Slllmon. 

Good arternoon ; I do not have any lmpreuhe t i tles , but 1 do 11anase a 
far� in west Wal l a  Wa l l a  Cp. and w� obta i n  our i r r igation water rro• beh ind 
tbe I ce HarbCJr po(l l .  \;onsequent l y ,  I nave an enormous interest i n  what beco11es 
or o11r water sup('l)· or our abi l l  t:r to obtain water r ro11 the pool behind the 
da• sh11n ld several unto�<ard proposals eoare !tbou t .  

1 :tar sar'.lzcd at the •ass or data, proposds and recov'.!ry pillns which ha\·e 
beo;:n catal oged and which are now up ror public COIIII'Int. I t  appears that you 
hove b<!en thorough in your d i scovery processes. 1\e,·ertheless, I �<Puld ask that 
you c::on t l nue your reco•·er:y pl'.ln developaent wl th true cost e l  rectl veness In 
•lnd; t.hat we reap the greatest gain ror our tax dollars. 

To th<! extent that I under�;h.nd the SEIS, I "ould generally support 
A l ternat i ve ·1 . Each ele11cnt. or Al ternuth·e 4 should be judged on l l11 O"n 
11cr l ls w i th " g,.in in t<ato l t. survhal the l'rimary coal . I n  other words , "" must 
be Mot·e t.han reasonably certain that all errorts wi l l  ret•Jrn d i v idends Cor the 
•�nics and errort expended . 

W i t h  so "'""l' t<pcc i a l  interestt< in•·olved in the rcc.,•·cry plan I con only 
bel l  eve a l I  intcr·ests '.Ire l•est served by a true sc i en t i r i c  an:.h·s i s  or the 
ll l t.erfl.l l h·es . I t h i n k  the transport.at l on options wi l l  prov ide t.he greot�st. 
cost t> [ [ectlve means to i 11prove the salmon runs. 

Aga i n ,  I Car10 [pr II)' l hl'l l hood und r i nd lt d i r r i c u l t  to Cat hom why the 
han·e�t o f  endangered spec ies .i s a l lo,.ed to continue "hi le "" prc!'are to sp<.>nd 
•i l l ion9 "" ... r'.'f.'O)\''!'rl' t•hu I hAl wJ.) J l'"l' o;ueh <J•n l l  dlv  id'!'nd9 to • ., r .... nnd 
)lot take so much [roar so many. 

Wi thout an)· rqul infl•.11111r:l? , I r..an tJn l )· l'lli"ad ID)" t:a..-• nnd tior;":t t hat  t:•Ur 

IIOC iet)' w i l l  haY'! 88 Cre:lt o[ t:OIICCrll [or those i atpacted by thf!' salmon 
reco"ery as It doo:>s ror t.he salmon. 

I app!·eciate the course )'QU have t11ken l n  considering the economic and 
JSoc i a l  impacts or a salmon recover)' plan. Fina l l y ,  I support your sf!'rlous 
.,rr .. rt.r.: in r<'t.e:Arching t.h., bcme ritB to bu der l vod !ro11 h3rv<>st rod•Jc tl<>ns , 

r low .. ugmentation, habitat i•prnv�•en t ,  predator contro l ' transpor·tatlon and 
even J irni ted reser"• l l• drow downs . 

• 

__ ja-�M� 
W:trr�n 11 . !'lason 
farm Mansger 

• 
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KENT NIELSON 

J B Nouambt.;�r 1 t;-;o� 

liep.;u-tment of t he Ar-my 
Wal l a  Wal l a  D i � tr i c t , Corps of Engi neers 
i:>t t n l  CL::Nf"•W f'L en 
Wal l <:t Wal 1 <> ,  Nash i n'>j t on 99362-?265 

Sub j ec t : Dr a f t.  SE 1 S 

Thanl, you f or con s i der i ng cost s i n  your p l ans � or r•.1nn i ng 
the Col umb i a  R i ver system i n  1 993. T h 'l!  qod o f  i ncreas i ng th"' 

r rt...wtlH.tr uf c.-nll.� l  t.. f i sh ret•�tr n t ng t o  t he i r  spa .. ,n l ng grounas 1 s  
i mpor t ant . The economi c ••el l b e i n 9  of t h e  F'ac i f i e  Nort hwe,.t 1 !1  
noor e  i rropor tant. . l l  seems t o  me t h at we cc.n I nc•·ease the number 
o,: :' 1 ;;;1! and ,. t i l l  l•eep our· economy t nt ac t .  

l n  our soc i et y  i t  svems; the..-e are those who wou l d wor k 
ct9<1 t ns,: n a t. l.lr e  to pr eser·ve evl!tr y spec t es on e�ar t h .  Natur· a l  
'!'.•eJ ec: t i n" wnh .:..r1·:�::Ui some spec: i �'9 .l!l n d  e l i mi nates oth�r g .  Wh)' tt-y 
to k�ep sotne f i sh spec i es i f  ot h9rs ar e bet t er adoJpted and 
�11"CJVH1e the same spor t or t aod',' l�hy l et anyor.e harvest a 
spec i es t f  �e have to t r y  and 3ave i t? 

1 s•.•ppor l your p l an to use the mod i 4 !  ed 1 992 oper a t l on i n  
1 ¥93. I suppar· t usi ny •� i en t i f t � a l l y  val i d  dat a t o  he l p  ma k e  

dec i s t on s .  " Envi t·onmen t .:t l l st s "  make a l ot of noi se and J 
appre<: i <>te your st i c k i ng to t h e  f ac t 'S .  1 commend you f or the 
good JOb you h ave done antJ <>r·e doi n g .  

Very Tn.t l y  Your 'i 

K��-L-
�-:&!rot N i e I !iOrt 
M�n�i;J('lr , Mct·J�r y Farm 

P. 0 · 8o"C & � z.. 

��eq-----�-14::-tJ .. , w� 
'f9 � '1 G 

• 
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FAITH COOKE . 

!'::l i t h  Cooh• ,  .1 8 2 •1 H i vn � i tle ll r . . lli r h l :wo:) l� o\ 9!1 ; 5 �' . q l; !  
I S  �o vembe r I P9 Z  

l. Ma t u ra l  i o n  i s  n n e  o f  t h e  rno� t i Ptpo r t ::m t a s p e c t s  

o r  l i fe .  fh i l d r � n  whn � r �  d•n i � d  t i m� t o  m� t u rd t h ro u � h  t h e  

n e c e s s a ry � t ages have  l c:< rn i n g , s o c i o l o g i c a l  31Hl a d j u s t me n t  

p robl ems . r l a n u  t h a t :< re fo rced a re u s u a l l y d i s c a rded . 

If)• f( U e �' t i n n ,l .. :.o l �  w i t h  t h e •nn t u r <� t i on o f  t h e  )'c' u n g  i n  

t h e  F i sh Fa s t  F l u s h  i n  t h e  " llr.� w · dol4n" . 

Wha t a g e n c y  i s  r e s pon s i b l e  fo r t h i s  s t u dy , w h i c h  wo u l d  

ncee 3 � n r i l �  n e e d  t n  be c n n t l n u r d  f�r a t  l e 3 � t  t wo o r  t h re e  � e n e ra t i o n � .  

z .  l�ha t c vl" r t h e  n :lt f' T  u 5 age : Rec rea t i on , �·owe r ,  

:lomc H i c  ��a t c r ,  h :t l> i t a t  f<:>T f h h , n n v i g :t t i o n  o r  i r r i g.l t ion , 

L il t"' r i vr r �  Jh.:l.:.'d L •.1 IJ'-· r i l l •.: tl l ' '  '- •' 1 ' ·1 \. i. L y ,., i_ l. l l  \.. v l ll ,  \. l t: " tl • 

qu.1 l i  ty n:t t e r .  

Wh i c h  �gcucy  i s  rcspon � i b l e  fe r a 5 s u r i n g  t h i s c o n d i t i o n ,  

.unl "l t ii l  Ull:d � u t c � <I l l"  bci u g  i •••p h:mcn t c d  hy th l :;  lt gt:II C >' l  

t o : 

l.o l on c l t<oln• r t  u. I' OJ I <: ,  U 1 s t n c: t  1: n g 1 n c c r  

Co rps o [  Army E n g i nee r s  

Wn l l a l�a l l ::t , ll'a s lu n p, t o n 9!l :l6 l - 9 l 6 !'  
a t t n :  CENP� - P L  v E R 

• • 
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STONEY N. CLOUSTON. JR. 

Senator Hark Ha t f i e l d  
S H - 7 1 1  Ha r t  Senate O f f i ce Bu i ld ing 
Was h i ng t on DC 2 0 5 1 0 - 3 7 0 1  

S i dney N .  C l o us t o n ,  Jr . 
6 8 5 0  SW 1 6 8 t h  P l ace 
Beaver ton, OR 9 7 0 0 7  
( 5 0 3 )  6 4 2 - 9 0 3 7  

November 2 0 ,  i 9 9 2  

Dear Senator : 

I am i nvo l ved l n  a pr o j e ct vhlch v l l l  be , vhen comple ted , grea t l y  
s u ppor t i ve o f  t h e  e f f o r t  t o  save a n  endangered spe c i es such a s  
the Sa l mon . A l s o ,  i t  v l l l  b e  pa r t  o t  t h e  s o l u t i o n  to reduce 
those con f l i c t s  regard i ng the va ter res ource demanded by the 
I r r i ga tors of oregon farms . Futhermor e ,  lt vl l l  help reduce the 
h i g her vat�r r e s e r vo i r  l eve l s  that a t  present seem appropr iate to 
the Hydro e l ectr i c  paver providers and I rr i ga tors . I n add i t i o n ,  
t here l s  conce r n  ove r t h e  l eve l o f  Carbon D i ox ide ( C02 ) em l s s i ons 
not o n l y  here i n  Orego n ,  but t he conce r n  extends i nt e r na t i ona l l y .  
I t  may · appear as a n  a l ar m i s t  sta teme n t ,  b y  po i n t i n g  o u t  that 
Oregon l s  in a n  e i gh t  yea r droug ht . Green house Ga s ,  a poss i b l e  
cause o f  ve ather pa t t e r n  change s ,  may b e  a f f ect i ng t he r e g i on, 
Ca l i f o r n i a  has over f i ve ye a r s  o t  d r ought and count i ng ,  for t he i r  
present veather pa t t e r n . 

W i t h i n  the s ta t e of O r e gon , I have devel oped an i mpr e s s i on that 
Photovo l ta l c  t echnol ogy appl i ca t i ons has unjust i f i ed conserva t i ve 
t r e � tment v i t h l n  s uch docume nts as the oregon B i e nn i a l  Energy 
P l a n  of 1 9 9 1 , the I n t e r i m  Columbia and Snake R i ve r s  Flov I mprove 
ment Me a s u r e s  f o r  S a l mo n ,  Dra f t  suppleme ntal En vi r o nme n t a l  I mpact 
S tatement and ln " Photovo l ta l cs Technology s ta t us a nd Deve l opment 
Pote nt i a l  in Oregon " ,  v h l ch ls a s ta f f  repor t dated November 2 4  
1 9 9 2  t o  the Pu b l i c  Ut i l i ty Comm i s s i on o f  oregon . 

Because of the above , I am s u bm i t t i ng an un s o l i c i ted vh l te paper 
for you and youc s ta f t ,  the U . S . Army Corps of Eng i neers and the 
Pol ley Adm i n i s t r a t or of the Oregon De pa r tment of Energy . 

S i nce r e l y ,  J� �- �t 
S l dney N prC l o u s t o n ,  J r . 

Enc � os •J r � . 

Depa r t me n t  of the Army 
Wa l l a  Wa l l a D i s t r i c t ,  Corps o f  Eng i neers Attn : LTC Robe r t  D.  Vol z/CENPW-PL -ER 
Wa l l a Wa l l a ,  Was h i ngton 9 9 3 6 2 - 9 2 6 5  

S i dney N .  C l o u s t o n ,  Jr . 
6 8 5 0  s . w .  1 6 8 t h  P l ace 
Beave r t o n ,  OR 9 7 0 0 7  

November 1 9 ,  1 9 9 2  

RE : Dra f t  SEI S 

Dear S i r : 

I e n j oyed the present a t i on at the GSA a u d i tor i um ,  l t  vas 
very i n f ormat i ve . I l ooked over the D r a f t  SEI S a nd I am 
q u i te i mpressed v l th lt l n  genera l .  Hoveve r ,  I be l i eve 
tha t  even a t  t h i s  late d a te , i t  needs some change s . 

I am i n c l ud i n g  v l th t h i s  l e t t e r ,  a l e t t e r  to Sena t o r  H .  
Ha t f i e l d  and a vh l te paper . I vould l i k e  for the v h i t e  
paper t o  be i nc l uded l n  the SEIS as m y  f o rmal comme n t , i n  
a dd i t i o n  t o  vhat vas r ecorded a t  the GSA aud i to r i um .  

P l ease a d v i se me r egard i ng any f u r ther ass i s tance or 
cla r l f l ca t l on tha t you may requ i re . 

S i nce re l y ,  

J�f/ �d,. 
S l de�; -

N . �l o u s t o n ,  J r . � .  
Enclos u r e s . 

• 
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SIDNEY N. CLOUSTQN. JR. 

SAV I NG SALHON : PHOTOVOLTA ICS GOES W I TH THE FLOW . 

I NTRODUCT I ON : 

by 
S idney N .  Clouston , Jr . 
A solar Power Advocate 

The i n t r oduc t i o n  of Photovo l t a l c  ( P V )  systems can change f or the 
better ong o i ng e f f orts r e gard ing demands on the wa t e r  r e s ource 
by hydro e l e c t r i c  r eservo i r s , l rr l gat lon needs and the need t o  
i ncrease s t ream f lows for Sa lmon surviva l .  P V  sys tems provide 
e l ect r i c  power w i thout genera t i ng was t e  mater i a l , e n v i r onmenta l ly 
ben i g n  and ls a l ig ned w l th the e f f o r t  t o  reduce g r e enhouse gas e s  
auth or i zed l n  T l t le XVI Global cl imate change , o f  t h e  Energy 
Pol l e y  Act of 1 9 9 2 .  

THE PROBLEH : 

W l th l n  t he I n t e r i m  Co l umvia and Snake R i vers F l ow I mprovement 

Heasures for sa lmon, Dra f t  supp l emental Envi ronme n t a l  I mpact 

s tatement ( SEI S )  p . 2 - 3 6  sec t i on 2 . 8  Air Qua l i ty, ln the last 

paragr a ph s t a t e s  the f o l l o w i n g . "The system produces enormous 

e l ect r i ca l  g e ne ra t i o n ,  so any pote n t i a l  loss o f  genera t i on 

could u l t imate l y  be re placed by nuclear plants or by bur n i ng 

add i t i ona l f u e l s  l n  thermal power plants l n  the r e g i o n . "  No 

ment i o n  o f  r e newable systems as a v i able clean a l ternat ive to 

t l r m up the hyd r o  e l ectr ic system ln that " A i r  Qua l i t y" s ec t i o n  

o f  t h e  SE I S .  Why? 

That SEI S. d ocument vas devel oped by the us Army corps o f  

Eng i ne e r s ,  Sunn�v l l l e Pover Adm l n l s t r a t l o n ,  t he Nat i ona l Har l ne 

F i s he r i e s  s e r v i ce s  and the Bureau of Reclama t i on . The se seve r a l  

o r ga n i za t i ons n e e d  t o  b e  updated r e ga r d i ng t h e  Ene r gy P o l ley 

Act O f  1992 pr l or to December 7, 1 9 9 2  vhlch ls the i r  dead l ine 

for t he s o l l c l t e d  comments o f  t he Dra f t  SEI S .  

• • 

A SOLUTI ON : 

I would l l ke t o  c l t e a te v add i t i ona l t i t le s  and sect i ons o f  
t h e  Energy P o l l e y A c t  o f  1 9 9 2 ,  which has , because o f  the soon 
t o  be i mp lemented 1 9 9 3  plans for the wa ter r esources o f  the 
r e g i onal Co l umbia and Snake r lver f l ow · l mproveaent measures f or 
Salmon, d i r e c t  bea r i n g . F i r s t  however , I suggest that I r r i ga t o r s  
could have a va i lable t o  t h e m  add i t i onal wat e r  for a g r i c u l ture and 
var i ous farm and l i ve stock need s ,  when hyd r o  e lectr i c  generators 
become " f i rmed u p "  w l t h  a support i ve a l te r na t i ve power genera t i on 
source . Th i s  scenar i o  i nc l ude s greater s t r eam f l ows f o r  f i sh and 
does not produce was t e  that many be l i eve v l l l  have l on g  las t i n g  
n e ga t i ve e f f e c t s  t o  o u r  e n v i r onme n t . T h e  photovo l t a l c  systems 
ca n suppleme n t  the hydro systems l n  a very compl ime n ta r y  way . We 
perhaps can eas i l y ca l l  l t  "a ma r r iage made ln heave n " . W i th PV 
e l ectr i c  genera t i on of power dur l ng per i ods of suns h i n e  and a l s o  
d ur i ng d r ought per i od s ,  t he wa t e r  norma l l y held l n  reservo i r s  
w l l l  be s pa r ed . The r e f ore the spared wa t e r  can supply I r r igators 
a nd t he e ndangered s pe c i es o f  Salmon . Hyd r o  e lectr i c  generators 
w i l l  operate a t  n i g h t  and d u r i ng the ra i n  and snow season when 
ample post r a i n/snow me l t  r un off has f i l led the r e s e r v o i r s  and 
r i vers . 

con ta i ned l n  Subt i t l e  B - Ut l l l t l e s ,  sec t i on 1 1 1  ( a )  Amendme nt To 
The Pub l i c  U t i l i ty Regulatory Po l l c l es Ac t -The P u b l i c  Ut l l l t y  
Regulatory P o l l ey Ac t o f  1 9 7 8  ( P . L .  9 � - 61 7 :  9 2  Sta t  3 1 1 7 ;  1 6  
u . s . c .  2 6 0 1  a nd f o l l o w i ng l s  amended b y  add i n g  the f o l l o v l ng a t  
t he e n d  o t  s ec t i on 1 1 1  l d l :  

" 1 7 1  I n tegra ted Resource P l a nn l ng . -Each e l e c t r i c  
ut i l i t y  sha l l  emp l oy i n t e g ra ted resource plann i n g . All 
plans or f i l l i ngs s ha l l  employ i n t e g r a ted resource p lann i ng . 
A l l  p l ans or f i l i ngs be fore a S t a t e  r e gul a t ory a u t hor i t y to 
mee t  t h e  requ i r e me nts of t h i s  pa ragraph mus t be updated o n  
a r e g u l a r  bas i � ,  mu3 t provide t h e  oppor t u n i t y f o r  publ l c  
pa r t i c i pa t i on a n d  comme n t ,  a n d  conta i n  a requi r ement that 
t he plan be i mp l e mented . 

From l d l  De f l n l t l ons - sect l on J ot sucn Act l s  amended by add i ng 
the f o l l o w i ng new paragraph� the end ther e o f : 

" 1 1 9 )  The t e r m  ' i n t e gra ted res ource plann i n g ' mea ns ,  
l n  the case o f  a n  e l e c t r i c  u t l l l ty ,  a plann i ng and s e l ec t i on 
process f o r  new energy r e s ources that eva l uates the f u l l  
r a n g e  o f  a l t e r na t i ves , i nc l ud i ng new g e ne r a t i ng capac i ty ,  
powe r purcha� e s ,  energy �unserva t l o n  a n d  e f f l c l ency, 

· cuge ne r a t l u n  and d l s t r l c t  hea t i n g  and cool i ng appl l ca t l o n s ,  
a n d  r e ne wa b l e  e nergy l n  order to p r o v i d e  adequate and 

• 
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r e l i a ble service to i ts e l e c t r i c  custome r s  at the lowest 
system coBt • • • •  " ( 20 J  The term ' sys tem cos t ' means all d i r ec t  
a n d  qudn t i f l a ble net c o s t  f o r  an energy resource over i t s  
ava i lable l i f e ,  i nclud i ng t h e  cost o f  produc t i on ,  d i s 
t r i bu t i on ,  transpor ta t i on , ut l l l za t l o n ,  was t e  manageme n t ,  
and envir onmental compl iance . 

I be l i eve that tne a na l ys i s  of the waste management aspect w i l l  
favor hydro e l ectr i c  and solar genera t i on over any other s ys t e m ,  
far a n d  awa y .  A s  f a r  as t h e  env i r onmental comp l iance , hyd r o  and 
PV systems w l i l  mos t l i kely comply w i th least costs i nvolved i n  
bes t  o r  wor s t  case scena r i os o f  opera t i on . 

CONCLUS I ON : 

The Dra f t  S� I S  doc�m� n t  needs to g i ve PV equal cons i d e ra t i o n  and 
pr i nted s pace i n  th� t docume n t . other state and Loca l plans need 
t o  r e f lect the pro�:ess l ve content con tai ned ln the Energy Pol l ey 
Ac t O f 1 9 9 2 ,  wh i c h  i s  most de f i n i te l y  comprehens ive l s  l ts scope . 

cc . Depa r tme n t  o f  t �.e Arm}' 
Wa l l a Wa l l a D l � : � l c : , c o r p  of eng i n�ers 
A L t n :  L T C  Robe � :  0 .  V o l �/ CENPW-PL -ER 
Wa l la Wa l l a ,  W� J h i n� t �n � 9 l 6 Z - 9 2 6 S  

Oregon Depa r tme n t  O !  EnP. r gy 
Attn : John Savage , P o l i cy Adm i n i s t rator 
b � 5  Mar i on S t r � � t  N . E .  
Sa l e m ,  OR 9 7 l i 0  

• 
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December 7 ,  1992 
Lt . Col . Robert Volz 
Depart�ent of the Army 
Walla Walla District, Corps of Engineers 
Bu1ldin1 602 
City - County Airport 
Hal l a  Hal l a ,  Washinrton 99382-88 1 9  
Lt . Col . Vol a ,  

1 a m  "ritins this letter to raise a ne11 i uue 11ith respect to the 
dra11do11n of D11orshak reservoir .  The issue bein1 1 Ho11 ia the Corps 
addresain1 the i s sue of program accaas ( recreation) as it relates to 
Section 604 of the Rehabilitation Act of 1974 and to a l imited extent 
the Americans With Disabilities Act of 1990? 
It ia my understandinl that the Corps baa an obli1ation to provide an 
equal oppol:'tunity for the diaabled co111munity to participate in the 
recreation activities offered by the D11orshak reservoir durinl the 
" season of use'' . In line 11ith this obl i1ation , it is my opinion , the 
Corps must therefore , consider the effect of the dra11do11n of D11orshak 
upon " prorram access" for the disabled community , Since the dra11do11n of 
D11orahak reservoir could conceivably be in effect froiD July throush 
September , this could effect a major term of the " season of use" , 

Under normal conditions , it is very questionable the de1ree of prorram 
access atforded to the disabled communi ty .  Given the conditions of the 
shoreline and boat launcbinl areas during the dra11do11n phase , there t a  
�ed to address prorram access tor the disabled , As a resident o f  
Orofino , Idaho , the Vice President tor the Idaho Taskforce o n  the ADA , 
a di sabled individual and a leader in the disabled com��unity , I have a 
vested interest to ensure equal access for the disabled to a l l  
recreation activities o f  the D11orshak reservoir . 

I atron1lY urge the Corps to consider the needs of the disabled 
community and your legal obligations aa it relates to providinl program 
access to the recreation facilities of the D11orshak reservoir durin• the 
" season of use " , I 11ould also like to offer my services to assist in 
program planninl activities , 

Sinct�r�y ·rt: 41'•10.,..;; ·t �  ... ...,.,#_. 
Will iaiD r .  arsen 
P . O .  Box 1 1 38 
Orofino , Idaho 83544 
cc : Jack Ardner 

Director of Outdoor Recreation 
North Pacific Division 
Corps of ln1ineera 
P . O .  Box 2870 
Portland , Oreron 97 208-2870 
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12.3.92 

Department of the Army 
Walla Walla District, Corps of Engineers 
A'ITN: CENPW-PLoER 
Walla Walla, WA 99362·9265 

Dear Sir or Madam: 

Overall I thought the Draft Supplemental Environmental Impact Statement 
(DSEIS), Interim Columbia and Snake Rivers Flow Improvement 
Measures for Salmon was informative, well thought out, and offered some 
viable alternatives for Flow Improvement. There are some areas of the 
document I thought could be improved upon, or I had questions about, and 
as a resident of the Northwest I appreciate the opportunity to comment on 
the document. 

I think the operative word in the document title is 'Interim'. Based on this 
assumption the document lacks a sense of urgency. The lack of time frame 
for permanent measures leads one to believe that 'Interim' should be 
replaced with 'Indefinite'. Directly related to the lack of urgency I found no 
mention that the Snake River Coho has already been declared extinct a fact 
that gives all the more reason to expedite this process, for where the Coho 
went, so will the Sockeye and Chinook follow. 

The sections detailing the impact of the various alternatives and of the test 
drawdown effect on resident fish was informative--even if not complete. 
However, there should be a distinction made between resident indigenous 
fish, such as kokanee and sturgeon, and resident non-indigenous species, 
such as crappie, perch, carp etc. These non-native species should be given 
little to no weight in the impact statement since they are not native, and are 
only there because of the reservoirs, the same reservoirs which are a major 
factor in the decline of the native anadromous fisheries. 

Questions I have regarding the DSEIS are: Why are no river flow velocities 
targeted in the alternatives? Why weren't more models used, such as 
models that are preferred by other agencies with experience and expertise 
in anadromous fish runs? How long will it be until a long-term plan that 
includes structural changes to dams is implemented? Lastly, why weren't 
studies that indicated that barging (and trucking) is an inefficient and 
ineffective means of short and long-term salmon fishery problems given 
more weight? 

• 
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Related to the last question I would like to comment on barging. It is my 
unfounded belief, and something I wish an agency would look into, that 
barging does not work for one primary reason: The homing mechanism in 
anadromous fish needs reference, or data points for guidance. By 
removing salmon in the Snake and placing them essentially in the estuary 
of the Columbia one has short circuited the homing mechanism. The 
Snake and the Columbia are vastly different rivers, especially at Lower 
Granite versus Bonneville. To expect a fish to return with such limited 
data is to expect too much. A crude analogy is to take someone to a foreign 
city, show them an intersection, blindfold them and take them 10 miles 
away, then remove the blindfold and expect them to find their way back to 
the original intersection. It will not work! The solution is to let the smolts 
congregate at McNary dam, where the waters of the Snake and Columbia 
mingle, before they are barged to Bonneville for release. This would ensure 
the fish get a 'feeling' for both rivers, making sure they have another 
reference point for their homing mechanism. 

Although the DSEIS is a start in the right direction of solving the very 
complex problem of returning viable salmon runs to the Columbia/Snake I 
have specific concerns related to the document. I think that it lacks 
urgency··a time frame for long-term solutions, it is not specific enough 
with regards to alternative goals, and it may be placing to much emphasis 
on some factors i.e. non-native fish, and barging. As a concerned citizen I 
am pleased to have the opportunity to comment on this very important 
document. I would appreciate receiving any further documentation 
generated from this important process. 

Very truly yours, J( �a.] i� - .· 'll 
Thayne Chaumell 

1527 N. Anderson 
Tacoma, WA 98406 
(206) 756-0964 

• 
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Dept . of the Army 
Walla Walla District 
Corps of Engineers 
CENPWPL - ER 

December 4, 1992 

Walla Walla, WA 99362-9765 
Re : Interim Columbia and Snake Rivers Flow 

Improvement Measures for Salmon Draft 
Supplemental Environmental Impact Statement 

The undersigned objects to the referenced Environmental Impact 
Statement in the fol lowing particulars : 

1 .  No consideration is given to adverse ef fects of the 
proposed drawdowns on existing fish populations, specifically 
various species of trout, including steelhead, including but not 
limited to: 

a. Possible increased silting of water and spawning 
beds caused by unseasonably high water; 

b. The possible adverse effects on the food chain of 
existing fish populations occasioned by possible in
creased silting and water velocity; 

c .  The loss of habitat for existing fish populations 
and their food chain in present impoundments ; · and 

d .  The effects of drawdowns on dissolved oxygen levels 
in existing impoundments after such drawdowns . 

2 .  No consideration is given to possible losses to birds and 
other wildlife which may be inhabiting riparian areas suddenly 
inundated by abnormally high water depth and velocity during what 
would be, sans drawdown, low water periods . 

3 .  No consideration is given to possible alternative methods 

of increasing fish survivability at sea, including but not limited 

to : 
· 

a .  Cessation of riverine predation of anadromous fish by 
Native Americans beyond that al lowed other Americans ; 

b .  Cessation of predation in u . s .  waters of the North 
Paci fic Ocean by factory trawlers defacto owned and/or 
operation by foreign interests; and 

• • 
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c .  Cessation of predation of fish in u . s .  waters of the 
North Paci fic Ocean by shore based f ishing vessels de
livering catches to foreign processors , whether on shore 
or on the high seas . 

4 .  No consideration is given to possible alternative methods 
of increasing survivabil ity of riverine fish by construction of 
permanent and continuously flowing psuedo natural streams to bypass 
dams and their ancillary structure s .  

5 .  No consideration is given to removal o f  dams , o r  t o  their 
replacement by a series of low head structures which may be easier 
for fish to pass and which might decrease populations of squawfish 
and/or other predators ; Further, no consideration i s  given to 
replacement of lower Columbia power production dams with 
al ternative power sources . 

6 .  No hard data exists to support the contention that the 
proposed drawdowns will increase anadromous fish popu lations, the 
entire premise being based upon " professional j udgments " by persons 
or f irms admittedly having no prior experience with the effects of 
such drawdowns on fish. 

7 .  While the Corps candidly acknowledges that more dams might 
be needed to support the proposed drawdowns , no consideration is 
given to where such dams might be located , nor to the environmental 
impacts of such dams . 

8 .  No consideration is given to equitable apportionment · of 
the environmental and economic ef fects of the proposed drawdowns 
among those hopefully to be benefi tted thereby; e . g . ,  coastal 
commercial and sport fishermen, Native American fishermen, riverine 
f i shermen of Oregon and Washington, Oregon and Washington 
irrigators , and Oregon and Washington power producer s .  

9.  N o  consideration i s  given t o  remediation of the obstacles 
to anadromous fish by those entities responsible for such obstacles 
in violation of law; i . e . , enabling legislation by Congress which 
conditioned such obstacles upon "no adverse e f fects " upon 
anadromous f i sh populations . 

It is sincerely hoped that the Corps and its partners in the 
proposal to "drawdown" Snake/Clearwater reservoirs in an untried 
attempt to " f lush" j uvenile salmon to sea will address the above 
concerns in its final environmental impact statement . Please add 
the undersigned to the list of those to whom such final impact 
statement is circulated at the following address : 

Frank Gunderson 
10049 Barnsdale Dr . 
Boise, ID 83704 

I would also like to receive the environmental impact statement to 
which the referenced E I S  is a supplement . 

Thank you for your courtesy and cooperation . 

Yours truly, 

1J� 
Frank Gun�F!r,.,.m 
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United States Department of the Interior 
FISH AND WILDLIFE SERVICE 

January 2 7 ,  1 993 

Ecol ogi cal Serv i ces 
3704 Gri ffi n Lane S E ,  Sui te 1 02 
Ol ympi a ,  Wash i ngton 98501-2192  

( 206 ) 753-9440 FAX : ( 206) 753-9008 

Lt . Col onel Robert D .  Vol z 
Department of the Army 
Wal l a  Wal l a  Di stri ct ,  U . S .  Army Corps of Eng i neers 
Wal l a  Wal l a , Wash i ngton 99362-9265 · 
Dear Lt . Col onel Vol z :  

Encl osed are two cop i es of the Draft Coord i n at i on Act Report ( DCAR) provi ded 
· by the U . S .  F i sh and Wi l dl i fe Serv i ce ( Serv i ce)  for the Wal l a  Wal l a  Di stri ct , 

U . S .  Army Corps of Eng i neers ( Corps )  for Inter im  Col umbi a And Sn ake Ri vers -
Fl ow Improvement Measures for Salmon . Th i s  DCAR has  been prepared under the 
authori ty of and i n  accordance wi th the prov i s i ons  of  the F i sh  and Wi l dl i fe 
Coord i n ati on Act ( 48 Stat . 401 , as amended ; 16  U . S . C .  661 et seq . ) . 

Throughout the  revi ew and comment peri od for the Supp 1 ementa 1 En v i  ronmenta 1 
Impact Statement , agenc i es have voi ced concern about the n arrow range of 
al ternati ves presented . These comments al so i nd i c ated that we wo ul d prov i de a 
deta i l ed al ternat i ve wh i ch s i gn i fi cantly i mproves · ma i nstem Col umbi a and Snake 
Ri ver mi grat i on cond i t i ons . Th i s  al ternat i ve i s  bei ng provi ded at th i s  t ime , 
and we woul d expect con s i derat i on be g i ven to th i s  al tern at i ve . 

Because of the l ate date at wh i ch we were contacted by the Corps to prepare 
th i s  CAR, our abi l i ty to g ather i nformat i on ,  coord i nate the  report wi th other 
agenc i es and prepare our recommendati ons i n  a t i me ly  manner was constra i ned . 
We therefore retai n  the ri ght to mod i fy our recommendat i on s  shoul d new 
i nformat i on become avai l abl e .  The except i on to th i s  woul d be the  i nformati on 
on an adromous  fi sh  and just i fi cati on for our recommended al ternat i ve .  Th i s  
i nformati on was devel oped , for the most part , pri or  to the  CAR and shoul d be 
cons i dered compl ete . 

Pl ease prov i de comments to us by February 1 9 ,  1 993 , for i ncorpo rat i on i nto the 
fi n al CAR . Th i s  report i s  al so be i ng ci rcul ated to the fi sh  and wi l dl i fe 
agenc i es and tri bes for comment . I f  you have any quest i ons , pl ease contact 
John Grettenberger of my staff at the l etterhead phone/ addres s concern i ng the 



CAR , Cra i g  Tuss of the Col umbi a Ri ver Coordi nators Offi ce , 93 1 7  Highway 9 9 ,  
Sui te A ,  Vancouver , WA 9866 5 ,  ( 206 ) 422-7888 , regard i ng anadromous fi sh • i ssues , and the Servi ce ' s  Ecol ogi cal Servi ces offi ce i n  the appropri ate state 
regardi ng resi dent fi sh/wi l dl i fe i ssues . 

Si ncerel y ,  

David  C .  Frederi c k  
State Supervi sor 

jgjkr 
Encl osure 
c :  NMFS , Portl and 

USFWS , Portl and 
USFWS , Boi se . 
USFWS , Col umbi a Ri ver Coord i n ator 
IDFG , Bo i se 

. 

OOFW , Portl and 
WOW , Ol ympi a 
WDF , Ol ympi a 
CR ITFC 
CBFWA 

• 
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INTERIM COLUMBIA AND SNAKE RIVERS 
FLOW IMPROVEMENT MEASURES FOR SALMON 

FISH AND WILDLIFE COORDINATION ACT REPORT (DRAFT) 

For 

U . S .  Army Corps of Engi neers 
Wal l a  Wal l a  Di stri ct 

Wal l a  Wal l a , Washi ngton 

By 

John Grettenberger 
U . S .  Fi sh and Wi l dl i fe Servi ce 

3704 Gri ffi n Lane SE,  Sui te 102 
Olymp i a ,  WA 98501 

{206) 753-9440 

Cra i g  Tuss 
U . S .  Fi sh and Wi l dl i fe Servi ce 

Col umbi a Ri ver Coordi nator 
9317  H ighway 99, Sui te A 

Vancouver, WA 98665 
{ 206) 422-7888 

Larry Rassmussen 
U . S .  Fi sh and Wi l dl i fe Servi ce 

2600 S . E . 98th Ave . , Sui te 100 
Portl and , OR 97266 

{ 503 ) 231-6179 

Bruce Zoel l i ch and Ted Koch 
U . S .  Fi sh and Wi l dl i fe Serv i ce 

4696 Overl and Rd . ,  Room 576 
Boi se , 10 83705 

( 208) 334- 1931 
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INTRODUCTION 

Thi s  draft F i sh and Wi l dl i fe Coordi nati on Act report (CAR) revi ews the 
bi ol og i cal effects of the proposed 1993 Interim Col umbi a and Snake Ri vers Fl ow 
Improvement Measures for Sal mon (93 Fl ows) . These fl ow measures i n  the 
Col umbi a Ri ver system are to be i mpl emented i n  1993 , and have been proposed i n  
response to the federal l i st i ngs of the Snake Ri ver sockeye sal mon as a 
endangered speci es and the Snake Ri ver fal l and spri ng/summer chi nook as 
threatened spec i e s .  Most i mportantly from the U . S .  F i sh  and Wi l dl i fe 
Servi ce ' s  (Servi ce) standpoi nt ,  we are prov i d i ng an al ternat i ve i n  thi s CAR 
that i s  a s i gni fi cant departure from the Corps of Engi neers al ternat i ve s .  The 
Servi ce bel i eves that thi s  al ternat i ve i s  i mpl ementabl e i n  1 993 and wi l l  
provi de more favorabl e mi grat i on cond i ti ons for outmi grat i ng anadromous fi sh 
than the al ternati ves bei ng consi dered in the Draft Envi ronmental Impact 
Statement (DEIS) . More favorabl e condi t i ons wi l l  be created by i n creas i ng 
water vel oci t i es during outmi grati on through fl ow augmentati on and drawdown , 
and by mi n i mi z i ng the use of transportat i on when i n-ri ver mi grati on cond i t i ons 
are favorabl e .  Thi s CAR h.as been prepared under the authori ty of and i n  
accordance with the F i s h  and Wi l dl i fe Coordi nat i on Act (48 Stat . 401 , as 
amended ; 16  U . S . C .  661 et seq . ) 

· 

Because of the short t i me avai l abl e to prepare the CAR, background i nformati on 
wi l l  be provi ded for anadromous fi sh onl y .  W e  have provi ded detai l ed 
i nformat i on i n  thi s  subject area ,  however , to support our recommendati on for 
an al ternati ve proposal for 1993 operat i ons . Project descri pti ons wi l l  be 
bri ef . Project effects wi l l  be descri bed and d i scussed i n  detai l primari l y  
where they have not al ready been covered i n  the draft Envi ronmental Impact 
Statement (DEIS)  (USACE 1992 ) . In summary , the CAR wi l l  focus on revi ewi ng 
perti nent aspects of anadromous fi sh bi ol ogy , a revi ew of p ast and ongoi ng 
mon i tori ng effort s ,  i dent i fi cat i on of short and l ong-term mon i tori ng needs , 
mi t i gat i on recommendati ons and an al ternat i ve proposal for 1 993 operat i ons . 

PROJECT DESCRIPTION 

The general obj ecti ve of thi s act i on i s  to i mprove water vel oci ty· i n  the Snake 
and Col umbi a Ri vers wi th the objecti ve of reduc i ng mi grat i on t i me for 
outmi grat i ng j uveni l e  sal mon i ds .  Increases i n  water vel ocity are bei ng 
accompl i shed by reducing the reservoi r  cross-secti on area wi th  l ower pool 
el evat i ons and by augmenti ng fl ows wi th rel eases from storage dams . 

The fol l owi ng al ternati ves are eval uated i n  the DE I S :  

Al ternati ve  1 - Wi thout-Project Conditi ons (No Acti on) 

Project operati ons woul d conti nue to operate the projects· as they were 
operated from about 1985 to 1990 . Run-of-the-ri ver projects woul d be al l owed 
to fl uctuate 1 -2 feet wi thi n  a 3-5 foot range to meet short-term changes i n  
el ectri cal power demand . The four l ower Snake Ri ver projects and four l ower 
Col umbi a Ri ver projects wou1 d be operated i n  the upper porti on of the rul e 
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curve . Storage reservo·i rs woul d be operated according to normal rul e curves . 
Fl ow augmentat i ons for anadromous fi sh , or ·the Water Budget , woul d conti nue . • 
Al ternati

.
ve 2 - 1992 Operati ons 

Thi s  dupl i cates operati ons duri ng 1 992 . Th i s  al ternat i ve provi des for fl ow 
augmentat i on from addit i onal water from Dworshak ,  Brownl ee ,  the upper Snake 
Ri ver , and Grand Coul ee and Arrow on the Col umbi a Ri ver . The components of the 
al ternat i ve are descri bed bel ow . 

1 .  Reservoi r  Operati on 

a }  Lower Col umbi a Reservoi rs woul d be operated near ful l ,  except that 
John Day woul d be l owered to mi n imum i rri gat i on pool ( approximatel y 
262 . 5  .to 263 . 5  MSL} from May 1 to August 3 1 . Thi s  pool woul d be 
mai ntai ned as l ong as possi bl e  without adversely affecti ng i rrigators . 

b) Lower Snake Ri ver reservoi rs wi l l  be operated near Mi n i mum Operati ng 
Pool (MOP} , wi th pul si ng from Apri l 1 to July 3 1 . 

2 .  Fl ow Augmentat i on 

a }  Dworshak suppl emental rel eases woul d be schedul ed as fol l ows : 

1 .  900 KAF from Apri l 1 5  to June 1 5 ,  the exact fl ow dependi ng on 
runoff forecasts and fl ows at Lower Gran i te .  
2 .  270 KAF above 1 , 200 cfs mi n i mum di scharge June 1 6  to August 3 1 .  • 3 .  To enhance probabi l i ty of bei ng on the fl ood control curve by 
Apri l ,  mai ntai n 2 kcfs d i scharge from October through Apri l unl ess 
hi gher d i scharges are requi red to stay on the fl ood control rul e 
curve or for short-term power emergenc i es .  
d .  Up to 200 KAF i n  September , wi th opt i on to sh i ft to August . 
e .  Be at 1 , 558-feet maxi mum el evat i on on December 1 5  (wi nter fl ood 
draft max i mum el evat i on} . 

b) Brownl ee operat i on woul d refl ect h i stori cal rel eases pl us Northwest 
Power Pl ann i ng Counc i l  requests , as fol l ows : 

1 .  137 KAF i n  July 
2 .  100 KAF in September 

c) Upper Snake Ri ver 

1 .  1 90 KAF Apri l 15 to June 15 (v i a purchase} 

d)  Grand Coul ee and Arrow 

1 .  3 . 45 MAF Water Budget pl us 3 . 0  MAF add i t i onal fl ow augmentat i on 
May 1 to June 3 0 .  The addit i onal 3 MAF wi l l  be obtai ned , i f  
requ i red , through power purchase and exch ange act i v i t i es ,  wi th 
assoc i ated storage carri ed out by BPA .  
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Greatest drafts usual ly  occur i n  Apri l ,  wi th the h i ghest reservoi r  
el evati ons  normal ly  occurring from July through December . Spri ng 
draft typi cal ly  reduces reservo i r  storage· by 55% .  A hard 
constra i nt requi res a l ower el evati on of 1 , 220 . 2  feet MSl at al l 
t i mes , and 1240 feet by May 31  to meet pumpi ng requi rements for 
i rri gators . 

For Al ternat i ves 2 through 4 ,  water from Grand Coul ee and Arrow 
· woul d be rel eased to augment l ower Col umbi a Ri ver fl ows from May 1 

- June 30 . I f  the forecasted January through Jul y runoff measured 
at the Dal l es i s  esti mated to be 80 MAF or .l ess , up to 6 . 4  MAF 
woul d be ava i l abl e for rel ease . If the forecasted runoff i s  
between 80 and 90 MAF , the amount of water woul d vary from 6 . 4  to 
3 . 4 ,  respect i vel y .  I f  the forecasted runoff i s  9 0  MAF or more , 
3 . 4  MAF i s  ava i l abl e for rel ease . 

3 .  Fl ood Control Transfer 

a) Dworshak system fl ood control requi rements woul d be shi fted to Grand 
Coul ee , i f  the Apri l forecast predi cts runoff to Dworshak of 2 . 6  MAF or 
l ess , subject to the avai l abi l i ty of space at Grand Coul ee . Tne effect 
i s  to draft lake Roosevel t more than i f  i t  were drafted onl y  for Grand 
Coul ee ' s  share of system fl ood control . In l ow to moderate water years , 
the maxi mum draft i s  control l ed by power generati on ,  and sel dom does the 
fl ood control shi ft exceed the power draft . 

Al ternati ve 3 - 1992 Operati ons wi th Li bby/Hungry Horse Sensi ti v i ty 

Thi s al ternat i ve i s  bei ng analyzed as a sens i t i v i ty test only to 
determine the effects of 1 992 operat i ons on li bby and Hungry Horse 
projects . The objecti ve i s  to determi ne whether li bby and Hungry Horse 
woul d be i nd i rectl y affected by fl ow improvement measures el sewhere in  
the system . For thi s anal ysi s ,  constrai nts on  the operati on of l i bby 
and Hungry Horse have been removed from the hydroregul ati on model . Thi s  
woul d al l ow the ful l range of effects to be identi fi ed .  

Al ternati ve 4 - Modi fi ed 1992 Operati ons 

Thi s  al ternat ive i s  bas i cal ly  the same as 1992 operati ons (wi thout the 
March drawdown test ) . Two el ements of the fl ow augmentati on d i ffer 
however .  The 200 KAF programmed for September rel ease i n  Al ternati ve 2 
woul d be rel eased i n  July and/or August to benefi t summer juveni l e  
mi grants . The runoff forecast tri gger for the fl ood control transfer 
from Dworshak to Grand Coul ee woul d be i ncreased from 2 . 6  MAF to 3 . 0  
MAF , wh i ch woul d i ncrease the potent i al for a fl ood control transfer . 
Duri ng moderate water years , th i s  draft may exceed ·the power draft i n  
March and earl y Apri l . 
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Al ternat i ve 5 - Modi fi ed 1992 Operati ons wi th Upper Sna�e Sens i t i vi ty 

Al ternative 5 i s  bei ng run as a sensitivity model to eval uate the effect 
of a l ack of water due to drought i n  the Upper Snake Ri ver on the 
proposed acti ons i n  Al ternative 4 .  Purchase of uncontracted water from 
the Upper Snake Ri ver was an objective i n  1992 . However, because of l ow 
fl ows , water was not avai l abl e for purchase . 

Fi sh and Wi l dl i fe AgencY 93 Operati on Al ternative 

Thi s  al ternative shoul d provi de a s i gnifi cant improvement i n  mai nstem fl ow · 

duri ng cri ti cal migrati on peri ods and provi des signifi cant i ncreases i n  ri ver 
vel oci ty for the Snake and Col umbi a ri vers . Our al ternative addresses the 
Northwest Power Pl ann i ng Counci l  ( NPPC) program obj ective of i ncreasi ng ri ver 
vel oci ti es to reduce -travel time for anadromous fi sh (Section 3 . 3-3 . 6) . Thi s  
al ternat i ve i s  supported by the Oregon Department of Fi sh and Wi l dl i fe ,  Idaho 
Department of F i sh and Game and the Col umbi a Ri ver I nter-Tri bal F i sh 
Comi ssion .  

System fl exi bi l i ty ,  marketi ng strategi es ,  energy exchanges , and storage and 
reservoi r  operati ons wi l l  be requi red to achi eve water vel oci ty equi val ents of 
the 1990 Col umbi a Basi n  Fi sh and Wi l dl i fe fl ow recomendati on .  The speci fi c 
recommendati ons of the al ternative are : 

1 .  Provide a vel ocity equi val ent of 300 kcfs at ful l pool at The Dal l es 
Dam from Apri l 16 to June 1 5 .  

2 .  Provide 1 . 5 MAF from Dworshak reservoi r  between Apri l 1 5  and June 30 
to augment Snake Ri ver fl ows . 

3 .  Fi nd and provi de u p  to 500 , 000 acre feet a s  an i nteri m measure i n  
1993 usi ng mechani sms such a s  those i denti fi ed i n  measure 3 . 6c of the 
NPPC Program. Thi s  additi onal water i s  i ncl uded i n  thi s al ternati ve as 
an i nterim measure because a four-pool drawdown pl an wi l l  not be 
i mpl emented i n  1993 . Thi s additional vol ume shoul d be made avai l abl e 
between Apri l 1 5  and September 30 . Fl ow augmentati on from the upper 
Snake Ri ver wi l l  requi re consul tation wi th the U . S .  Fi sh and Wi l dl i fe 
Servi ce under Section 7 of the Endangered Spec i es Act due to the l i sted 
mol l uscs on the Snake Ri ver. 

4 .  Achi eve drawdown of Lower Granite reservo i r  to el evati on 710 feet 
above mean sea l evel ( FMSL) from Apri l 1 5  to June 1 5 .  Mai ntai n al l 
other l ower Snake Ri ver projects at or near MOP wi th the fol l owi ng 
spec i fi c  attri butes : 

-Provi de spi l l  at Lower Grani te Dam to attai n a mi nimum standard of 80% 
FPE ( Fi sh Passage Effi ci ency) , no fi sh col l ect i on or transport . Incl ude 
moni tori ng programs and conti ngency pl ans to quanti fy and address 
concerns about adul t passage,  gas supersaturati on and gatewel l di ppi ng ;  

-Provide spi l l  at Li ttl e Goose Dam to attai n a mi nimum standard of 80% 
FPE . The i ntent of thi s  action i s  to refrain  from col l ecti on and 

4 

• 

• 

• 



• 

• 

• 

transport of sprfng mi grating chinook sal mon a-s l ong as adequate i n
ri ver mi grat i on condi t i ons ·are mai ntai ned . 

-Provi de spi l l  at Lower Monumental Dam to attai n a mi nimum standard of 
80% FPE , no fi sh col l ect i on or transport . 

-Provide spi l l  at Ice Harbor Dam to attai n a mi nimum standard of 80% 
FPE . · 

·s .  Provide spi l l  at  McNary Dam to  attain  a mi nimum standard of 80% FPE , 
no col l ect i on or transport from Apri l I S-June 15 . 

· 

6 .  From June 1 6  t o  September 30 mai nta i n  al l l ower Snake Ri ver projects 
at or near MOP wi th the fol l owi ng speci fi c  attri butes : 

-Between June 16 to September 30, the dec i s i on to col l ect and transport 
at Lower Grani te ,  L i ttl e Goose , and Lower Monumental Dams wi l l  be based 
on cl ose exami nati on of the ri ver condi ti ons , and i n-season moni tori ng 
and eval uat i on of bypass faci l it ies . The bas i c  premi se of thi s 
al ternat i ve i s  that good i n-ri ver migrat i on and project passage 
conditi ons wi l l  be provi ded for fi sh mi grat i ng i n-ri ver througn the 
mai n stem Snake and Col umbi a ri vers . I f  spi l l  i s  deci ded on as the mode 
of passage , spi l l  to attain a minimum standard of 70% FPE wi l l  be 
provi ded . Incl ude monitori ng programs and conti ngency pl ans to quanti fy 
and address concerns about j uveni l e  and adul t passage , mi grat i on t imi ng 
and gas supersaturation . 

-provi de spi l l  to attai n a mi nimum standard of 70% FPE at I ce Harbor 
between June 16 and August 31 . 

7 .  · Between June 16 and September 30 , the deci s i on to col l ect and 
transport at McNary Dam wi l l  be based on cl ose eval uati on of bypass 
faci l i t i es .  The bas i c  premi se of  thi s  al ternat i ve i s  that good i n
ri ver mi gration and project passage cond i ti ons wi l l  be provi ded for fi sh 
mi grati ng i n-ri ver through the mai nstem Snake and Col umbi a ri vers . I f  
spi l l  i s  deci ded on a s  the mode o f  passage , spi l l  t o  attai n a mi nimum 
standard of 70% FPE wi l l  be provided . 

8 .  Provi de 400 KAF from Dworshak reservoi r  duri ng July and August to 
augment Snake Ri ver fl ow l evel s .  The benefi t of thi s  augmentati on 
shoul d be al l owed to conti nue through the Col umbi a Ri ver bel ow the 
confl uence wi th the Snake Ri ver .  

9 .  Provide vel ocity equi val ents at The Dal l es Dam from June 16 to 
September 30 to mai ntai n average water parti cl e travel time through the 
McNary-Bonnevi l l e  reach equival ent to the Col umbi a Bas i n  F ish  and 
Wi l dl i fe Authori ty fl ow recommendati ons . 

10 .  We concur wi th the proposed operati on of the John Day reservoi r  
el evat i on near 262 . 5  (mi ni mum i rri gati on pool ) i n  1993 . 
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. 1 1 .  Al l ow the fi"rm energy l oad carryi ng capaoi l i ty to be i mpacted i n  

• l ow water years to achi eve ·fl ow targets i n  the l ower Col umbi a Ri ver . 

The deci s i on to transport from these faci l i ti es shoul d be based on cl ose 
exami nat i on of the ri ver cond i t i ons and i n-season mon i tori ng . The bas i c  
premi se o f  thi s al ternati ve i s  that good i n-ri ver migrat i on and proj ect 
passage conditi ons wi l l  be provi ded for fi sh mi grat i ng i n-ri ver through the 
mainstem Snake and Col umbi a ri vers . 

EXISTING RESOURCES-ANADROMOUS FISH 

Several speci es of anadromous fi sh occur i n  the Col umbi a and Snake Ri ver 
bas i n . These i ncl ude s ix  speci es of Paci fi c  sal mon (genus Oncorhynchus) :  1 )  
chinook (0. tshawytscha) , 2 )  coho (0. kisutch) , 3 )  sockeye (0 .  nerka) ,  4 )  chum (0 .  keta) , 5) pi nk  (0. gorbuscha) and 6) steel head (0 .  mykiss) ; whi te sturgeon 
(Acipenser transmontanous) and Paci fi c l amprey ( Lampetra tridentata) . Al l but 
two of the salmon speci es , chum and pink ,  occur i n  s ign ifi cant numbers above 
Bonnevi l l e Dam. Whi te sturgeon popul ati ons above Bonnevi l l e  Dam have become 
l andl ocked as a resul t of hydropower devel opment . 

WHITE STURGEON 

The sturgeon resource above Bonnevi l l e  Dam i s  usual l y  consi dered to be 
composed of d i screet , cl osed popul ati ons with i n  each reservoi r .  Some exchange 
of i nd i vi dual fish probably does occur by means of the fi sh l adders and 
through the n avigati on l ocks . In addition ,  d i spl acement of - eggs and l arvae to 

• downstream pools may occur (lAC 1991 ) . Whi l e  i nformat i on concerni ng whi te 
sturgeon i s  sketchy , overharvest and hydropower devel opment seem to be the 
major threats to these popul ati ons . With the l oss of access to the mari ne 
envi ronment , these fi sh l ost a forage base and a refuge from fi shing pressure . 
These two factors make the popul ati ons above Bonnevi l l e  Dam more susceptibl e  
to harvest pressure than the popul ati ons bel ow Bonnevi l l e  Dam.  Recent 
research by the Servi ce suggests that water vel oci ty i n  the tai l race of the 
dams may be t i ed to spawni ng success . It i s  hypothesi zed that a threshol d 
water vel oci ty i s  requi red to  bri ng on reproducti ve act i v i ty .  

ANADROMOUS SALMON-LIFE HISTORY AND HABITAT REQUIREMENTS 

Paci fi c sal mon spec i es spawn i n  freshwater i n  gravel beds (redds)  i n  the 
ri vers , and i n  tri butary streams and l akes . After rearing i n  freshwater from 
a few d ays up to three years , they mi grate to sea where they spend from one to 
fi ve years feed i ng .  Some of the stocks mi grate extensi ve di stances during 
thei r ocean . resi dence . · They have a strong tendency to return to thei r ri ver 
of ori g i n  and to uti l i ze a wi de· vari ety of freshwater habi tats , whi ch has 
resul ted i n  the devel opment of a wi de range of adaptati ons and many 
reproducti vely i sol ated popul ati ons or stocks . 

The nati ve stocks of salmon and steel head evol ved over thousands of years 
wi thi n  the . n atural ecosystem of the Col umbi a Ri ver basi n .  The t imi ng of their  
seaward mi grat i on as juveni l es coinci ded wi th the  peri od of hi gh runoff (Mains 
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and Smi th 1964 ) . The l arge vol ume of runoff, h i gh water vel oc i t i es ,  and h i gh · 
turbi di ty hel ped the juveni .l e mi grants to move rap i dl y  downstream wi th a 
mi n imum of energy expendi ture and protect i on from predators . H i gh fl ows al so 
provi ded favorabl e cond i ti ons for adu l t  sal mon and steel head mi grat i ng 
upstream.  

Whi l e  the bas i c  mi grat i on mechan i sms and needs and other bi ol og i cal 
requ i rements of sal mon and steel head have remai ned unchanged over t i me ,  the 
mi grat i on corri dor i n  the Col umbi a Ri ver bas i n  has changed dramat i cal l y .  
Today the ri ver i s  a seri es of reservoi rs with l arge cross-sect i onal areas and 
l ower water vel oci t i es ,  and upstream storage i mpoundments that have s h i fted 
spri ng and summer fl ows i nto the fal l and wi nter . The changes i n  the 
mi grat i on corri dor and runoff management , i n  combi nat i on with other factors 
such as habi tat degradat i on and over-fi sh i ng ,  have l ed to the ext i nct i on of 
some stocks i n  the Col umbi a Ri ver bas i n and the recent l i st i ng of �nake Ri ver 
sockeye sal mon as endangered and Snake Ri ver spri ng/summer and fal l ch i nook as 
threatened under the Endangered Speci es Act . 

Adul t mi grat i on and spawni ng 

Adul t  sal mon and steel head enter the Col umbi a Ri ver and begi n thei r upstream 
mi grati on v i rtual l y  every month of the year . The t i mi ng of many runs of 
anadromous sal mon i ds corresponds wi th peak fl ow ( Col l i ns 1892 ; Pri tchard 1 936 ;  
Cramer and Hammock 1 952 ; Andrew and Geen 1 960 ; revi ews in  Major and Mi ghel l 
1 966 , and Banks 1 969 ; and Baker 1 978) , wh i ch probably provi de a favorabl e 
mi grat i ng cond i t i on for adul t sal mon i ds . Summer chi nook sal mon m i grat i on i n  
the Col umbi a Ri ver h i stori cal l y  co i nc i ded wi th the t i me of h i ghest r i ver 
di scharge (Thompson 1 951 ) .  The t i m i ng of upstream mi grati on of h i stori cal 
runs of sockeye sal mon i n  the Col umbi a Ri ver were i n i t i ated wi th the r i s i ng 
waters of spri ng ( Col l i ns 1892 ) . 

Sal mon usual ly  cease feedi ng after enteri ng freshwater and depend on thei r 
energy stores for mi grat i on ,  gonadal devel opment , and spawni ng .  Adul t sal mon 
exhaust vi rtual l y  al l energy reserves pri or to spawn i ng and death { Idl er and 
Cl emens 1959 ; G i l housen , 1980) . Extreme fl ows (both h i gh and l ow) and h i gh 
water temperatures can cause del ays i n  the spawn i ng mi grat i ons of some 
sal mon i d  stocks i n  the Col umbi a ,  Snake , and other ri vers {Thompson 1 94 5 ;  F i sh  
and Hanavan 1 948;  Cramer and Hammack 1952 ; Maj or and Mi ghel l 1 966 ; OOFW 1 977 ; 
Johnson et a 7 . 1982 ; L i scom et a 7 . 1 985 ; Shew et a 7 . 1 985 ) . H i gh 
temperatures , i n  addi t i on to bl ocki ng mi grat i on ,  can i ncrease the rate at 
whi ch l imi ted energy i s  consumed for standard metabol i sm ( Fry 1971 ) .  Femal es 
are more suscept i bl e  to del ay ( Godfrey et a 7 . 1 954 ) , perhaps because they have 
l ess  s urpl us energy than mal es ( Gi l housen 1980) . There are al so d i fferences 
among runs , and between early and l ate components of runs , wi th respect to 
energy reserves and swi mmi ng abi l i ty ( Gaul ey 1 960 ; Gaul ey and Thompson 1 963 ; 
G i l housen 1980) . Del ays caused by an unfavorabl e mi gratory envi ronment can 
contri bute to reproduct i ve fai l ure of sal moni ds .  

Sal mon stocks i n  the Col umbi a Ri ver have evol ved d i screte popul at i ons that 
home to part i cul ar areas , al l owi ng them to ut i l i ze a wi de vari ety of habi tat 
in the bas i n .  Di fferent temperature reg i mes that regul ate maturat i on ,  
i ncubat i on ,  and fry emergence have a maj or effect on run t i mi ng . As water 
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temperatures decrease from upstream to downstream re�ches i n  the fal l ,  t i me 
wi ndows for egg l ay i ng at spec i fi c  s i tes determi ne the spawn i ng sequence . For • exampl e ,  mi d-Col umbi a Ri ver spri ng chi nook spawn in cool er headwater 
tri butari es from July unti l mid-September , wh i l e  summer chi nook spawn i n  
warmer downstream areas duri ng October , and fal l chi nook spawn i n  the ma i nstem 
duri ng l ate October and November (Meeki n 1963 ) . Royal ( 1 953 ) hypothes i zed 
that the sharp peaks or modes i n  the t i mi ng of mi grat i on and spawn i ng i nd i cate 
that sockeye sal mon encounter advantageous cond i t i ons for survi val that extend 
over a rel at i vely short t i me peri od .  The chronol ogi cal order of mi grat i on and 
spawn i ng of i nd i v i dual races of sockeye sal mon i n  the Fraser Ri ver shows 
remarkabl e cons i stency ( Ki l l i ck 1955) . 

Water vel oc i t i es are an important factor i n  redd s i te sel ecti on and 
constructi on ( Chambers 1 956 ,  1 960;  Meeki n 1 967a;  McCart 1 969) , and as a resul t 
adul ts often l ocate thei r nests at the head of a ri ffl e i n  the t a i l out of a 
pool . Fl ows are necessary to prevent dewateri ng and keep redds cl ean of 
sed i ment and wel l aerated . A shortage of oxygen caused by the l ack of 
adequate fl ow through the gravel beds jeopardi zes egg and l arvae survi val 
( Royce 1 959) . The most i mportant factor i n  egg and l arvae survi val i s  the 
qual i ty of the water c i rcul ati ng in the spawn i ng gravel ( Chambers 1 956 ) . Th i s  

· fl owi ng water must c i rcul ate adequate oxygen , be a� ·sui tabl e temperature , and 
be free of any toxi c chemi cal s .  

Seasonal ly h i gh fl ows can pl ay an i mportant rol e i n  fl ush i ng harmful fi ne 
materi al from spawn i ng gravel ( Rei ser et a l . 1 985) . Th� amount of water 
ci rcul ati ng through the gravel i ncreases with the seasonal i n crease of water 
fl ow duri ng spri ng runoff . The l ack of seasonal ly  h i gh fl ows has l ed to a • compacti on of gravel i n  some areas and an accumul at i on of fi ne materi al i n  the 
gravel ( Chapman et a l .  1 986) . The subsequent l ack of i ntragravel water fl ow 
resul ts i n  l ow survi val i n  sal moni d  eggs and l arvae (Shapoval ov and Taft 
1 954) . Gravel can become sedi mented except where spawn i ng i s  concentrated 
each year.  The tendency of spawners to concentrate i n  h i gh-use spawni ng areas 
i n  the Hanford Reach ( Daubl e and Watson 1990) may refl ect the rel ati vel y h i gh 
sui tabi l i ty of gravel that has been cl eansed of fi nes by redd constructi on i n  
pri or years . Hi gh fl ows duri ng spawn i ng can prov ide a greater wetted area for 
spawn i ng when space i s  l imi ti ng ,  but of equal or greater i mportance i s  the 
mai ntenanc e ,  unt i l  fry have emerged , of fl ow l evel s cl ose to those that 
prevai l ed duri ng spawn i ng (Thompson 1974;  Graham et a l .  1 980 ; Chapman et a l . 
1 986 ) . 

Chi nook sal mon - Based on run timi ng , the chi nook sal mon i n  the Col umbi a 
Ri ver bas i n  are d i v i ded i nto spri ng , summer and fal l runs . The spri ng ch i nook 
sal mon enter the ri ver duri ng March , Apri l and May , and pass Bonnevi l l e  Dam 
from mi d-March through the end of May . The summer chi nook sal mon begi n the i r  
upstream mi grati on duri ng l ate May ,  June and July ,  and pass Bonnevi l l e  Dam i n  
June and Jul y .  Fal l chi nook sal mon enter the ri ver beg i nni ng i n  l ate July and 
August and pass Bonnevi l l e Dam duri ng August , September and October . The 
three runs are compri sed of many separate stocks that mai ntai n genet i c  
i ntegri ty by spati al or temporal separat i on duri ng spawn i ng .  

Spri ng ch i nook journey to the headwaters of the Col umbi a duri ng h i gh water 
fl ows and primari ly  ut i l ize h i gher el evation streams for spawn i ng .  Summer 
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chi nook h i stori cal l y  do.mi nated upper Co·l umbi a Ri ver spawn i ng grounds in  l ower 
el evati on streams . In the . Snake ·Ri ver basi·n ,  summer chi nook use smal l h i gh 
el evat i on tri butaries more typi cal of spri ng chi nook ·(Mathews and Wapl es 
1 991 } . 

Snake Ri ver spri ng and summer chi nook now spawn i n  fi ve maj or subbas i ns i n  the 
Snake Ri ver : Tucannon , Imnaha ,  Cl earwater , Grande Ronde , and Sal mon ri vers . 
El evat i on i s  a key factor i n  � iming of mi grat i on and spawn i ng .  I n  streams 
where both spring and summer chi nook are present , the spring chi nook tend to 
spawn earl i er and at h i gher el evati ons than the summer chi nook (Mathews and 
Wapl es 1 991 } . 

Wi l d  spring chi nook sal mon i n  the Deschutes Ri ver spawn pri mari ly  i n  September 
( Cates 1 981 } and i n  the Tucannon Ri ver i n  September ( Howel l et a 1 . 1 985} � In  
the  Yakima Ri ver , spri ng chi nook spawn i ng is  earl i est i n .the col der water 
areas and l ater i n  the warmer water areas (Howel l et a 1 . 1985 } . Spr i ng 
chi nook spawn i n  the Sal mon Ri ver i n  August and earl y September ( Bjornn 1 960} . 

Peak  spawn i ng for summer chi nook occurs i n  the Methow, Okanogan and 
S i mi l kameen ri vers between October 20 and October 30 (Meeki n et a 7 . 1 966 ; 
Meeki n 1 967b} . In the Upper South Fork Sal mon Ri ver, peak spawn i ng of summer 
chinook occurred between l ate August and mi d-September ( Ortman and Ri chards 
1 964 } . 

The fal l chi nook sal mon i n  the Col umbi a Ri ver are compri sed of two di sti nct 
types : "tul es " and " upri ver bri ghts " .  Tul es are general ly  confi ned to 
tri butari es i n  the l ower ri ver from Bonnevi l l e  pool downstream and spawn from 
l ate September to about mi d-October . Upri ver bri ghts are desti ned to spawn i n  
upri ver areas and retain  a s i l very ocean phase col orati on because they spawn 
much l ater than the tul es . Upri ver bri ght fal l chi nook spawn i n  the Hanford 
Reach of the Col umbi a Ri ver usual l y  from mi d-October to the thi rd week i n  
November (Daubl e and Watson 1990 } . About 70 percent of upper ri ver fal l 
chi nook spawn i ng occurs wi th in  the Hanford Reach ( Carl son and Del l 1 990} . 
Most spawn i ng i n  the Hanford Reach occurs i n  the upper 1 5  mi l es ,  pri mari ly  i n  
the Vern i ta Bar area ( Bauersfel d 1978} . Upri ver bri ght fal l c h i nook al so 
spawn i n  the l ower Yakima and Deschutes ri vers . Spawn i ng of fal l ch i nook i n  
the Snake Ri ver occurs i n  October and November from the upper extent of Lower 
Gran i te Dam pool to Hel l s  Canyon Dam i n  the mai nstem, and i n  the l ower reaches 
of major tri butari es (Wapl es et a 1 . 1 991 } . 

· 

Sockeye sal mon - Adu l t  sockeye sal mon enter the Col umbi a Ri ver beg i nn i ng 
i n  l ate May . The mi grati on peri od over Bonnevi l l e  Dam occurs from May through 
August wi th the peak of mi grat i on rang ing from l ate June to mi d-Jul y .  The 
Wenatchee stock general l y  mi grates earl i er than the Okanogan stock.  Spec i fi c  
i nformati on on the t i mi ng of Snake Ri ver sockeye sal mon at Bonnevi l l e  Dam i s  
not avai l abl e .  Sockeye mi grate past Pri est Rap i ds Dam about two weeks after 
pass i ng Bonnevi l l e  Dam ( Howel l et a 1 .  1985} . 

In  the mi d-Col umbi a Ri ver , sockeye sal mon enter the Okanogan and Wenatchee 
rivers and reach lake Osoyoos and Lake Wenatchee , respect i vel y ,  between mi d
July and August (Mul l an 1 986} . In some years , water temperatures of 20-21 C 
and greater i n  the Okanogan Ri ver i nhi bi t  pass age (Major and Mi ghel l 1966}  
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with documented del ays i n  passage of up to a month (Al l en and Meeki n 1980) . 
The adul t fi sh  remai n  i n  lake Osoyoos up to a month and then cont i nue the i r  • mi grat i on i n  mi d-September to the spawn i ng grounds i n  Canada when ri ver 
temperatures beg i n  to cool (Major and Mi ghel l 1 966) . 

In the Okanogan Ri ver system sockeye salmon spawn i n  September and October 
wi th most spawn i ng occurring between October 1 0-20 (Al l en and Meeki n 1980) . 
Most of  the spawn i ng occurs i n  the Okanogan Ri ver between Mc intyre Dam and 
Ol i ver , B . C�  l i mi ted spawn i ng occurs al ong the  shorel i ne of Lake Osoyoos 
(Al l en and Meeki n 1980} . Spawn i ng act i v i ty peaks i n  the Wenatchee Ri ver about 
one month earl i er than i n  the Okanogan Ri ver . Most spawn i ng occurs i n  the 
l ower reaches of the L i ttl e Wenatchee Ri ver and the Whi te Ri ver ( Howel l et a 1 .  
1985) . Mul l an ( 1 986 ) concl uded that spawn i ng habi tat has not been a l i mi t i ng 
factor at recent l evel s of abundance for sockeye s al mon i n  the Okanogan and 
Wenatchee ri vers . 

In the Snake Ri ver bas i n ,  sockeye salmon return i ng to  Redfi sh Lake travel 
about 900 mi l es from the Paci fi c Ocean . Peak mi grat i on of adul t sockeye 
sal mon at Lower Grani t e  Dam ranges from early to mi d-Jul y .  Arri val o f  sockeye 
sal mon at Redfi sh Lake peaks i n  August and peak spawn i ng occurs i n  mi d
October ( Bj ornn et a 1 .  1968) . Bowl er ( 1 990) reported that sockeye orily spawn 
al ong the shorel i ne of the l ake . In the 1950-60 ' s ,  Bjornn et a 1 .  ( 1 968 ) found 
th at spawni ng occurred i n  shorel i ne areas of Redfi sh lake and i n  F i shhook 
Creek . 

Steel head - There are two d i sti nct types of  steel head i n  the Col umbi a 
Ri ver . Wi nter-run steel head , or "wi nter steel head " , enter the Col umb i a  Ri ver 

• from November through Apri l  and spawn the same year from December to Jun e .  
Summer-run steel head , o r  11Summer steel head " , enter t h e  Col umbi a Ri ver and 
mi grate upstream i n  the spri ng and summer , but do not mature and spawn unti l  
the fol l owi ng spri ng ( Bl ey and Mori ng 1988) . 

Wi nter steel head are produced primari l y  i n  tri butari es of the Col umbi a Ri ver 
bel ow Bonnevi l l e  Dam .  They are found in  some drai nages above Bonnevi l l e  Dam 
such as Eagl e ,  Herman , Rock and Fi fteenmi l e  Creeks and the Hood Ri ver i n · 
Oregon , and Col l i ns ,  Catheri ne  and Major Creeks and the Wi nd and Kl i cki tat 
Ri vers i n  Washi ngton . The upstream l imi t of thei r  d i stri but i on i s  F i fteenmi l e  
Cree k ,  an Oregon tri butary of Bonnevi l l e  pool ( RM  1 9 1 ) ( TAC 1991 ) . Th i s  i s  the 
farthest i nl and mi grat i on of wi nter steel head i n  the Pac i f i c  Northwest . 
Steel head passi ng Bonnevi l l e  Dam between November 1 and March 3 1  are wi nter 
steel head , but fi sh count i ng has not been conducted duri ng th i s  t i me peri od at 
Bonnevi l l e  Dam s i nce 1950 . 

Upri ver summer steel head are d i v i ded i nto two segments : the Group A and B 
popul ati ons . Group B steel head are produced only i n  the Cl e arwater and Sal mon 
ri vers i n  the Snake Ri ver bas i n .  Group A steel head are found i n  almost al l of 
the subbas i ns above Bonnevi l l e  Dam i ncl ud i ng the Cl earwater and Sal mon ri vers 
( CBFWA 1991 ) .  Group A steel head mai nl y  enter the Col umbi a Ri ver from June to 
earl y August and Group B fi sh from l ate August i nto October . Both groups 
spawn from Apri l i nto June al most one year after enteri ng the Col umbi a Ri ver 
( CBFWA 1991 ) .  Group B steel head spend more t i me on the average reari ng i n  the 
ocean , and are s i gn i fi cantly l arger than Group A steel head . Summer steel head 
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al so - spawn i n  the Hanford Reach of the mai nstem Col umbi a Ri ver from Febru ary 
through May ( Ful ton 1970 ; Watson "1 973 ) . 

Coho salmon - Coho sal mon i n  the Col umbi a Ri ver have a wi de range of  run 
t i mi ng . They enter the Col umbi a Ri ver from August through Oecember ( CBFWA 
1991 ) . Current returns of coho sal mon above Bonnevi l l e  Dam are supported · 

al most enti rely by hatchery product i o n .  The onl y nati ve upri ver stock of coho 
sal mon occurs i n  the Hood Ri ver, an Oregon tri butary to Bonnevi l l e  Pool , and 
producti on i s  very l ow (CBFWA 1991 ) . Peak mi grati on of  coho sal mon at 
Powerdal e Dam on the Hood Ri ver occurred i n  September and October , and 
spawni ng occurs duri ng October and November (Howel l et .a 1 .  1985) . 

Bel ow Bonnevi l l e  Dam,  a natural coho sal mon run i n  the North Fork of the 
Cl ackamas Ri ver returns from November through March (Cramer 1991 ) . Coho 
s al mon of apparent wi l d  origi n h ave been observed i n  Gnat Creek from mi d
September to mi d-February (Hi rose 1983 ) . Smal l numbers of coho sal mon spawn 
natural ly i n  other tri butari es of the l ower Col umbi a Ri ver but most are 
consi dered to be feral hatchery fi sh and only a few of non-hatchery ori g i n  
(Johnson e t  a 1 .  1991 ) . 

C oho salmon i n  the Col umbi a Ri ver i n  recent t imes have been managed �ri mari ly 
for hatchery fi sh whi ch are d i vi ded i nto earl y-run and l ate-run types .  The 
early-run or Type S group h as a southerl y mari ne d i stri buti on from the mouth 
of the Col umbi a Ri ver and returns to the ri ver i n  August and September 
(Johnson et a 1 .  1 991 ) . The l ate-run or Type N group has a northerl y mari ne 
d i stri but i on and returns to the Col umbi a Ri ver in October and November . The 
early-run (Type S)  coho sal mon mi grat i on past Bonnevi l l e  Dam peaks i n  early 
September and they spawn i n  October and earl y November ( CBFWA 1 991 ) . The 
l ate-run (Type N) coho salmon mi grati on over Bonnevi l l e  Dam peaks i n  mi d
October and they spawn i n  November and December (CBFWA 1991 ) . 

Juveni l e  reari ng 

The t imi ng of  hatch i ng and fry emergence of sal mon and -steel head var i es among 
the d i fferent stocks because of di fferences i n  i ncubati on temperatures at 
d i fferent l ocat i ons and because of stock d i fferences i n  the number of 
temperature uni ts requ i red for hatch i ng and devel opment .  After hatchi ng ,  
sal mon al evi ns (yol k-sac l arvae) remai n  i n  the gravel i nterst i ces for an 
extended peri od . Al evi ns are negati vely phototact i c  wh i ch encourages further 
submergence i n  the gravel and prevents premature emergence ( God i n  1 982) . As 
the yol k sac i s  absorbed , al ev i ns devel op pos i t i ve rheotacti c  and phototacti c 
responses and beg i n  an upward mi grati on i n  the gravel (Di l l  1969) . 

Sal mon fry emerge pri mari ly at n i ght and d i sperse i nto a wi de vari ety of 
freshwater habi tats . The  di fferent spec i es sel ect d i fferent reari ng habi tats , 
whi ch reduces compet i t i on for space and food . Fl ow, water vel oci ty ,  and water 
depth determi ne the amount of sui tabl e habi tat avai l abl e for reari ng fi sh . 
The amount , type , and l ocat i on of cover i s  important dur i ng reari ng i n  streams 
because cover provi des food , shade , temperature stabi l i ty ,  protecti on from 
predators , and overwi nteri ng habi tat . Substrate compos i t i on i s  al so important 
for reari ng because the h i ghest producti on of i nvertebrates i s  in habi tats 
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with . grav·e 1 - and rubb 1 e:..s i zed materi a 1 s and producti on decreases as the s i ze 

• of the substrate parti cl es -decrea·se { Rei ser and Bjornn 1979) . 

The primary foods of juveni l e  sal mon i n  ri vers are l arval and adul t i nsects �f 
both terrestri al and stream. ori g i n .  Juveni l e  sal mon , dependi ng on the 
speci es,  spend from a few days up to three years feedi ng i n  freshwater before 
mi grat i ng to the sea.  

Chi nook salmon - Spri ng chinook in  the Sal mon Ri ver usual ly  hatch i n  
December and emerge from the gravel i n  February or March {Bj ornn 1960) . 
Spri ng chi nook fry emergence i n  the John Day Ri ver occurs from l ate February 
to mi d-June {Knox et a l . 1984) . Upper Col umbi a Ri ver summer chi nook fry i n  
the Wel l s  spawni ng channel emerged from January through Apri l {Al l en et a 7 .  
1968, 1969 , 1971 ) . Fry emergence of fal l chinook occurs from l ate March 
through June i n  the Snake River. The esti mated date of peak emergence of fal l 
chi nook sal mon fry from the i r  redds i n  the Snake Ri ver i n  1991 was about May 
25.  Esti mated peak emergence of fry i n  1992 occurred about May 1 or about 
three weeks earl i er than 1991 {Denni s Rondorf, USFWS , personal communi cat i on ) . 

Movement of fry downstream immedi ately  after emergence i s  typi cal of most 
chi nook popul ati ons {Bj ornn 1971 , Reimers 1971 , Healy 1980 ; Kjel son et a l .  
1 982) . Movement of chi nook fry occurs mai nly  at night {Reimers 197 1 ,  Li ster 
et a 7 . 197 1 ,  Mai ns and Smi th 1 964) . Ri ver di scharge pl ays a rol e i n  
sti mul ati ng movement of chi nook fry downstream {Kjel son et a 7 . 1981 , Heal y 
1980) and may be a key di spersal mechani sm .  Other factors such as i nter- and 
i ntra-speci fi c  competi ti on may al so pl ay a rol e i n  di spersal . 

Chi nook fry in  streams change habitats as they. grow ol der . After an i n i t i al 
h iding peri od associ ated wi th bank cover and shorel i nes , they move 
progressi vely i nto deeper, high  water vel oci ty areas , and rocki er habitats 
{ li ster and Genoe 1970 ; Everest and Chapman 1972 ) . Juveni l e  fal l chi nook 
sal mon i n  the free�fl owi ng secti on of the Snake Ri ver show a fai rly high 
fi del i ty to reari ng areas near shore in  l ow vel ocity habi tats . Prel imi nary 
analys i s  of Passi ve Integrated Transponder {PIT) -tagged salmon i n  1991 suggest 
fi sh started mi grat i on when they attai ned a threshol d size of about 85 mm 
{Denni s Rondorf, USFWS , personal communi cat i on) . Sei ne catches of subyearl i ng 
chi nook sal mon i n  reari ng areas of the free-fl owi ng Snake Ri ver decl i ned as 
water temperatures reached 15-17°C . In  1991 , no subyearl i ng chi nook were 
captured by sei n i ng after the thi rd week of July .when water temperatures 
reached 20°C . Spri ng chi nook j uveni l es h i de under l arge rocks and debri s 
duri ng overwi nteri ng {Chapman and Bjornn 1969) . Recently emerged chi nook fry 
h i stori cal l y  reared i n  the Col umbi a Ri ver estuary ,  arri ving as early as 
December, and they were abundant in the estuary in March and Apri l { Ri ch 
1920) . 

The primary foods of chi nook reari ng i n  freshwater are l arval and adul t 
i nsects . Crustacean zoopl ankton , primari l y  Cl adocera , are important i n  the 
di et of chi nook i n  the l ower Col umbi a Ri ver i n  July and August but i nsects are 
the predomi nant food i tem duri ng other times of the year ( Craddock et a 7 . 
1976) . 
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Sockeye salmon -
·
sockeye sal mon fry emerge i n  March and Apri l i n  the 

Okanogan system (Al l en and · Meeki n 1 980) and in Apri l in the L i ttl e Wenatchee 
and Whi te ri vers (Al l en and Meeki n 1 973) . Fry move out of the spawn i ng 
tri butari es soon after emergence and mi grate to the nursery l akes where 
j uven i l es feed on pel agi c  zoopl ankton from one to three years before mi grati ng 
to the ocean . The percentages of one and two year smol ts i n  the mi grat i on 
from Redfi sh Lake vari ed from 2 to 98 percent from 1 955-66 (Bjornn et a 7 .  
1 968) . 

Steel head - No i nformati on i s  avai l abl e on t i me of fry emergence for 
wi l d  winter steel head i n  the Col umbi a Ri ver bas i n .  Summer steel head fry i n  
the Col umbi a Ri ver general ly  emerge from July through September (West et a 1 . 
1 965;  Mul l arkey 1 971 ; Thurow 1 985) . Juveni l e  steel head tend to occupy the 
shal l ow r i ffl e areas , parti cul arly duri ng the fi rst year of l i fe (Hartman 
1 �65)  and are more cl osely associ ated wi th the bottom of streams than coho or 
chi nook (Hartman 1 965; Edmundson et a 7 .  1 968) . The hi ghest densi t i es of 
j uven i l e  steel head occur i n  areas contai n i ng i nstream cover (Johnson 1 985) . 
They may mi grate to l ower stream reaches to avoi d  freezi ng condit i ons i n  upper 
tri butari es (Howel l et a 7 .  1 985) . Juveni l e  steel head spend from one to three 
years i n  fresh water feedi ng on aquat i c  i nsects , amphi pods , aquat i c  worms and 
fi sh eggs , and wi l l  occasi onal ly  eat smal l fi sh (Wydoski and Whi tney " 1 979) . 

Coho sal mon - No i nformati on i s  avai l abl e on the time of emergence of 
wi l d  coho i n  the Col umbi a Ri ver bas i n .  After emergence from the gravel , coho 
fry i ni t i al ly congregate i n  school s in areas wi th cover such as s i de channel s 
(Sandercock 1991 ) .  As they become ol der,  coho sal mon juven i l es establ i sh 
terri tori es i n  both pool and ri ffl e areas , and are best adapted to hol d i ng i n  
pool s (Hartman 1 965) . Thei r abundance i n  streams i s  l i mi ted by the number of 
sui tabl e terri tori es avai l abl e ( larki n 1 977) and they are general l y  d i spl aced 
downstream i f  they are unabl e to defend a terri tory .  Coho pri mar i l y  feed on 
dri ft i ng stream and terrestri al i nsects (Mundi e  1 969) . They usual ly  spend 
about 18 months i n  freshwater (Mul l an 1984) . 

Juveni l e  migrati on 

Before impoundment, the Col umbi a and Snake ri vers consi sted pri mari l y  of pool s 
and ri ffl es of fai rly h i gh vel oci ty .  Hi stori call y ,  chi nook sal mon smol ts 
began thei r seaward mi grati on just before the peak of ri ver fl ow, and 
steel head mi grati on coi nci ded wi th the peak of ri ver fl ows ( Raymond 1979) . 
Freshets al lowed smol ts. to qui ckly  move through the ri ver wi th a mi ni mum of 
energy expended and wi th protecti on from predati on afforded by the h i gh vol ume 
of runoff, hi gh ri ver vel oci ti es ,  and h i gh turbi d i ty .  The phys i ol ogi cal , 
morphol ogi cal , and behavi oral changes whi ch occur duri ng the smol ti fi cat i on 
process pri or to and duri ng mi grat i on evol ved under these cond i t i ons  when 
seasonal i ncrease i n  runoff provi ded for rap i d  mi grat i on .  Raymond ( 1979) 
esti mated the rate of mi grati on in the free fl owi ng ri ver was 24 to 54 km/day 
under h i gh to l ow fl ow cond i t i ons . When the Col umbi a and Snake ri vers were 
freefl owi ng , i t  took smol ts only  22 days to mi grate from the Sal mon Ri ver to 
the l ower Col umbi a Ri ver .bel ow Bonnevi l l e  Dam ( Ebel 1 977 ) . 

Mi grati on mechani sms - The onset of mi gratory behavior i s  cl osel y 
associ ated wi th the smol ti fi cati on process i n  juveni l e  sal mon i ds . 

13 



Smolt i fi cat i on i ncl udes changes i n  both morphol ogy and phys i ol ogy, resul t i ng 
i n  migratory behav i or and the abi l i ty to l i ve i n  seawater · ( Bern 1 978;  Fol mar 
and Di ckhoff 1 980) . Numerous morphol ogi cal changes such  as the wei ght to 
l ength rat i o ,  col orati on ,  change i n  caudal peduncl e shape,  f i n  shape and 
c9l orati on ,  and devel opment of recurve teeth i n  the mouth r�sul t i n  a smol t 
profoundl y changed from the freshwater parr (Vanstone and Market 1 968; Gorbman 
et a 7 .  1 982 ; Wi nans and Ni shi oka 1987 ) . Many physi ol og i cal changes are 
rel ated to each of these general changes and col l ecti vely typi fy 
smol t i fi cat i on ( Fol mar and Dickhoff 1980 ; Wedemeyer et a 7 . 1 980 ; Hoar 1988) . 
Behavi oral changes associ ated wi th smol t i fi cat i on i ncl ude restl essness , 
el imi nat i on of terri tori al i ty,  onset of school i ng behavi or,  and becomi ng semi 
pel agi c  ( Hoar 1 965 , McKeown 1 984) . The cumul ati ve effect of the above changes 
i s  that smol ts are no l onger adapted to remai n  i n  freshwater habi tats , but are 
wel l adapted for sal twater entry .  

The mi grat i on of juven i l e  sal moni ds from the i r  freshwater habi tats to the 
ocean must be by acti ve swimming,_ pass i ve transport by the current , or bot h .  
In  c�nsi deri ng these modes , Thorpe et a 1 . ( 1981 ) stated " It woul d be 
energeti cal l y  i neffi c i ent and ecol ogi cal l y  imprudent for smol ts to swim 
acti vely downstream when a ri ver coul d transport them passi vely over the same 
route . Pressure to evol ve such act i ve behavi or woul d onl y ari se i f  fhe 
passi ve transport system was too sl ow, or resul ted i n  the del i very of smol ts 
i nto the sea at an i nappropri ate season .. .  Smi th ( 1982 ) postul ated that smol ts 
acti vely swim upstream, but because of thei r reduced swimmi ng performance are 
swept downstream . In fact , the only acti ve mi grati on of smol ts that occurs 
routi nely appears to be sockeye mi grati on through l akes (Johnson and Groote 
1963 ; Groote 1 965) and the movement of fi sh  out of backwaters . 

A mostl y  passi ve mode of mi grati on ,  taki ng advantage of downstream 
d i spl acement by water currents ,  i s  made poss i bl e  by several mechan i sms : 
devel opment of negati ve rheotaxi s (the movement of an organi sm i n  response to 
a current) ; a decrease i n  swi mmi ng profi c i ency ; and , a decl i ne i n  swi mming 
stami na  i n  smol ts when compared to parr ( Fol mar and Di ckhoff 1980 ; McCormi ck 
and Saunders 1 987 ) . Annual rhythms in rheotaxi s have been observed i n  
Atl anti c salmon (Sa 7mo sa 1ar) wi th strong negati ve rheotaxi s i n  smel t i ng 
juven i l es ( lundqui st and Eri ksson 1985) . A reducti on i n  swimmi ng stami na 
among smol ts compared to parr has al so been observed ( Fol mar and Di ckhoff 
1980 ) . The swi mm i ng abi l i ty for coho sal mon parr i s  3 . 5�7 . 3  body l engths per 
second (Bls-1) and i s  about 2-5 . 5  Bls-1 for coho sal mon smol ts (Gl ova and 
Mcinerney 1977 ; Smi th 1 982 ) . A simi l ar decl i ne for Atl anti c sal mon from up to 
7 Bls-1 for parr to about 2 . 0-2 . 5  Bls-1 for smol ts i nd i cates that thi s i s  not 
uni que to coho sal mon , but may be common among al l salmon i d  smol ts (McCl eave 
and Stred 1975 ;  Thorpe and Morgan 1978) . These changes i n  swi mmi ng behavi or 
provi de a mechani sm for downstream di spl acement by fl ow and a resul t i ng 
mi grati on that i s  l argel y passi ve ,  depend i ng mostl y on water fl ow to determi ne 
mi grati on speed and d i recti on .  

Early observati ons  on chi nook sal mon support the hypothes i s  of a mostl y 
pass ive mi grat i on .  In a study conducted on the Sacramento Ri ver from 1896 to 
1901 , Rutter ( 1 904) stated "there i s  no doubt that i n  mi grat i ng the fry dri ft 
downstream tai l fi rst , keepi ng the head upstream for ease i n · breathi ng as wel l 
as for conveni ence i n  catchi ng food fl oat i ng i n  the water11 ( h i s  reference to 
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fry i s  somewhat mi sl ead i ng i n  that the fi sh were about 5 em i n  l ength) . The 
hypothes i s  of pass i ve mi gration i -s al so supported by numerous observati ons on 
Atl ant i c  salmon . Studi es on Atl ant i c  sal mon by Thorpe and Morgan ( 1 978) , 
Tytl er et a 7 . ( 1978) , and Thorpe et a 7 . ( 1 981 ) i n  Scotti sh ri vers , l ochs and 
estuari es and by Fri ed et a 7 .  ( 1 978) i n  the Penobscot Ri ver estuary suggest 
the mi gratory behav i or i s  mostly  pass i ve .  In  each study juveni l es dri fted 
wi th the current at n i ght for 6 to 9 hours . Al though random movements 
occurred for vari ous l engths of time duri ng the ni ght , the overal l 
di splacement was downstream at a speed consi stent wi th the current vel oci ty .  

The cl ose rel ati onsh i p  between observed mi grat i on rates of chinook sal mon and 
steel head and fl ow al so supports the pass i ve mode of mi grat i on .  Raymond 
( 1 979) concl uded from studi es of smol t mi grat i on from the Snake Ri ver from 
1 966 to 1 975 that the rate of fish  mi grat i on i ncreased the h i gher the water 
vel ocity .  Sims and Oss i ander ( 1931 ) concurred with and expounded upon the 
concl usi ons reached by Raymond . They gathered smol t mi grat i on data from 1 973 
to 1 979,  pl otti ng average travel t ime per project duri ng each year agai nst 
average fl ows occurring at Ice Harbor Dam duri ng the peak of mi grat i on ,  pl us 
or mi nus seven days . S i ms and Ossi ander ( 1 981 ) confi rmed travel t i me was 
rel ated to ri ver fl ow, not i ng faster mi grat i ons i n  years of h i gher fl ow and 
sl ower mi grati ons i n  years of l ower fl ow. Travel time i n  1 977 , a drought 
year , was twi ce that of other years . Sims and Ossi ander ( 1981 ) concl uded that 
travel t ime di fferences were more pronounced i n  peri ods of l ow fl ow than i n  
peri ods of h i gh fl ows . 

· 

The F i sh Passage Center' s  Smol t Moni tori ng Program (SMP) has conti nued to 
document the rel ati onsh i p  between ri ver fl ow and travel t ime ,  and has done so 
si nce the program was i ni t i ated i n  1984 . From the data col l ected by SMP, 
further study of travel t i me/water fl ow correl ati ons have been possi bl e .  
Berggren and Fi l ardo ( I n  press )  noted smol t travel time was i nversely rel ated 
to average ri ver fl ows for Snake Ri ver subyearl i ngs and yearl i ng chi nook, as 
wel l as Col umbi a and Snake Ri ver steel head . Average ri ver fl ow made the 
l argest contri buti on to expl a i n i ng the vari ati on i n  travel t ime . Berggren and 
Fi l ardo ( I n  press )  showed evi dence of a curvi l i near rel ati on between travel 
time and ri ver fl ow, wi th a decreased rate of change i n  trans i t  t i me at h i gher 
fl ows . 

A recent summary of j uven i l e mi grati on and fl ow i nformati on by the Fi sh 
Passage Center (FPC 1992a)  i ndi cates that pri or to 1 958 , water travel t ime 
remained fairly  stabl e i n  spi te of l arge annual vari ati ons i n  fl ow . Water 
travel time began to change wi th the expans i on of hydro devel opment i n  the 
l ower Col umbi a and Snake ri vers . With construct i on of Lower Monumental i n  
1969 , Littl e Goose i n  1 970,  Lower Grani te i n  1 975  and John Day Dam i n  1968 
major .changes i n  water travel time occurred . Petrosky and Schal l er ( 1 992) 
prov i de support i ng evi dence i n  comparati ve changes i n  wi l d  spri ng chi nook 
stocks from Marsh Creek,  Idaho and Deschutes Ri ver , Oregon . Duri ng the peri od 
1 958-1 968 these stocks were sel f-sustai n i ng .  Si nce 1968 , - the Marsh Creek 
stock has decl i ned i n  compari son to the Deschutes stock.  In add i t i on ,  
Berggren and F i l ardo ( In Press ) demonstrated the si mi l ari ty of juveni l e  sal mon 
response i n  rel at i on to water part i cl e travel t ime .  Th i s  si mi l ari ty supports 
a causat i ve rel at i onsh i p ,  rather than a s imply correl at i ve one , between smol t 
travel time and fl ow ( Petrosky 199 1 )  . 
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Other factors i nfl uence smol t travel t i me .  An i ncreased l evel of stress i n  • mi grat i ng �mol ts i ncreases thei r travel t i me and al ters thei r behav i or .  The 
preval ence of bacteri al ki dney di sease ( BKD) i nfl uences travel t i me by 
affecti ng thei r speed . Est i mated travel t i me data i s  al so skewed as a resul t 
of predat i on l osses . The l evel of smol ti fi cat i on has an impact on smol t 
travel t i me ,  as wel l .  Fi sh wh i ch exh i bi t  el evated l evel s of g i l l Na+-K+ 
adenos i ne tri phosphate act i v i ty (ATPase) and pl asma thyroxi ne concentrati ons 
( and therefore are further al ong in the smol ti fi cati on process )  travel faster 
than fi sh wi th l ower ATPase and thyroxi ne l evel s ( Beeman et a 7 . 1 990) . The 
more advanced i n  smol t i fi cat i on ,  the stronger a smol t ' l react i on to fl ow. 

There i s  general agreement i n  the l i terature that j uven i l e  smol t mi grat i on 
occurs pri mari l y  at n i ght except when the water i s  turbi d ,  duri ng the peak of 
mi grat i on ,  or i n  extreme northern l at i tudes (Jonsson 1 991 ) . 

Control of Mi gratory Behavi or - Mi gratory behav i or i s  control l ed by 
genet i c  and envi ronmental factors ( Randal l et a 7 . 1987) . Genet i c  sel ect i on 
favors genotypes control l i ng behav i or patterns that i mprove the surv i val of 
thei r carri ers ( Smith 1 985) . As early as the 1 920 ' s ,  the mi grati on patterns 
of juveni l e  chi nook sal mon were consi dered to be i nheri ted by subsequent 
generat i ons i n  the Col umbi a Ri ver ( Ri ch and Hol mes 1 929) . In  a rev i ew,  
Randal l et a 7 .  ( 1 987)  poi nted out that the  geneti c  i nfl uences on  the  age of 
smel t i ng wi thi n spec i es have been underest i mated i n  the past . Recent fi nd i ngs 
i ndi cate chi nook in the Nanaimo Ri ver , Bri ti sh Col umbi a ,  whi ch are 
characteri zed by a spec i fi c  age and s i ze at seaward mi grat i on ,  can be 
associ ated with s i gn i fi cantly d i fferent frequency of �l l ozymes and are • seemi ngly a geneti cal l y  di st i nct sub-popul at i on ( Carl and Heal ey 1 984) . At 
the turn of the century ,  a wi de vari ety of mi gratory tra i ts apparently 
exi sted , as . Ri ch ( 1920)  observed juveni l e  chi nook sal mon i n  the Col umbi a Ri ver 
estuary throughout the year . Current knowl edge suggests that the wi de vari ety 
of m i grat i on patterns among hatchery and wi ld stocks has a geneti c bas i s .  

Envi ronmental cues serve to synchron i ze the i n i t i at i on of mi gratory behavi or 
and the more general endogenous rhythmi c i ty associ ated wi th smol ti fi cat i on .  
The mechan i sms control l i ng smol t i fi cat i on are med i ated through endocri ne 
control at two l evel s :  the fi rst i nterfaces envi ronmental i nputs wi th the 
pi tui tary and the second i nvol ves the functi on of hormones in the endocri ne 
system ( Groote 1 981 ; Schreck 1 981 ; Barron 1 986 ) . Important envi ronmental 
factors i nvol ved wi th the devel opment of a d i spos i t i on to mi grate are 
photoperi od ,  water temperature and stream di scharge . When fi sh are i n  a 
proper state of migratory read i ness , a proximal stimul us , such as l unar phase 
or stream fl oodi ng ,  i n i t i ates mi grat i on ( Hoar 1 988) . 

Photoperi od i s  a key envi ronmental cue i nfl uenc i ng the t imi ng of downstream 
mi grat i on i n  juveni l e  steel head (Wagner 1974 ) . The rol e of photoperi od cues 
apparently resul t from the d i recti on and rate of change of day l ength 
( Wedemeyer et a 7 .  1 980) . Baggerman ( 1 960) and Wagner ( 1 974) emphas i ze that , 
whi l e  photoperi od-control l ed changes may bri ng the an i mal i nto a state of 
preparedness , pri mi ng i t  for mi grat i on ,  other rel eased st imul i i n i t i ate and 
mai ntai n mi grat i on .  Consequentl y ,  McKeown ( 1 984 ) concl uded there i s  
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rel at i vel y l i ttl e evi d�nce supporti ng photoperi od a� an important cue i n  the 
actual  i n i t i at i on of mi grati on .  

Temperature i nfl uences smol t i fi cati on by control l i ng the rate of the 
phys i ologi cal response to photoperiod ,  such that effects are apparent sooner 
at el evated temperatures (Wedemeyer et a l .  1980 ; Hoar 1988) . The mi gratory 
movements of Atl anti c sal mon smol ts are cl osel y correl ated wi th water 
temperature wi th only smal l numbers movi ng bel ow a threshol d temperature 
(Sol omon 1 978 ) . Simi l arl y ,  water temperature expl a i ned 89 to 95 percent of 
the yearl y vari ati on i n  the date of cumul ati ve smol t mi grat i on by Atl ant i c  
sal mon through a combi n at i on o f  temperature i ncrease and ambi ent ri ver 
temperature duri ng spr i ng (Jonsson and Hansen 1 9.85) . Average stream 
temperature expl ai ned 60 percent of the vari ati on i n  the med i an date of 
emi grat i on of coho sal mon smol ts from Carnati on Creek,  Bri t i sh Col umbi a 
(Hol tby et a l .  1 989 ) . ln contrast to these fi ndi ngs , Bjornn ( b7 1 )  coul d not 
establ i sh a causal rel ati onshi p between stream temperature and the seaward 
migrat i on of salmon smol ts . Al though the smol t mi grat i ons coi nci ded wi th 
i ncreas i ng stream temperatures i n  the spri ng ,  the i ncreas i ng temperatures 
seemed coi nci dental s i nce steel head reared in a spri ng-fed pond mi grated from 
the rel ati vely constant temperature pond at the usual t i me .  

Hai n s  and Smi th ( 1964) found that seaward mi grati on of chi nook sa lmon i n  the 
Snake Ri ver duri ng 1 954 and 1955 was predomi nantl y i n  the spri ng . Thi s  
mi grat i on coi n c i ded wi th the spri ng runoff . They stated that , "Wh i l e  
temperatures may pl ay an i mportant rol e i n  i n i t i at i n g  the d ownstream mi grat i on 
of c h i nook sal mon , the occurrence of the fi rst spri ng freshet was the primary 
factor respon s i bl e  for sti mul ati ng thi s phenomenon . In  both years duri ng 
whi ch thi s  study was mad e ,  the d i scharge requi red in the Snake Ri ver before 
mi grati on commenced was approxi matel y 70, 000 cfs u . 

Physiol ogi cal Devel opment - Physi ol ogi cal changes i n  j uven i l e  salmon 
encourage mi grat i on and prepare them for res i dence i n  seawater.  The 
behav i oral mot i vati on for mi grati on has l ong been recogni zed as havi ng an 
endocri nol ogi cal bas i s ( Hoar 1 958) . The thyroi d  hormones have been i mpl i cated 
i n  behavi oral changes associ ated wi th mi grati on , but the rel ati ons have not 
been compl etel y el uci dated ( leatherl and 1982 ; Eal es 1 985 ; Di ckhoff and 
Sul l i van 1 987 ; Grau 1988) . God i n  et a l . ( 1 974) i nj ected j uven i l e  Atl ant i c 
sal mon with  thyro i d  hormones and observed that swi mm i ng act i v i ty ,  aggress i ve 
behavi or,  and upstream ori entat i on were s i gn i fi cantl y reduced . They concl uded 
that the hormones i n i ti ated the mi gratory tendenc i es . S imi l arl y ,  others have 
concl uded that i ncreased pl asma thyroxi ne permi ts smel t i ng Atl anti c  salmon to 
resi st d i spl acement i n  h i gh fl ows and ori entate head-downstream i n  moderate 
fl ows , thereby el evati ng ground speed at no extra metabol i c  cost ( Youngson et 
a l . 1 985 ;  Thorpe 1 989) . The thyroi d  hormones do have an endocri ne rol e i n  
control l i ng mi grat i on behav i or ,  but as Hoar ( 1 988) concl uded , they d o  not 
regul ate behavi or per se . 

The mi gratory behav i or of smol ts has al so been rel ated to the phys i o l og i cal 
changes associ ated wi th the devel opment of osmoregul atory capac i ty ,  
parti cul arl y the l evel o f  g i l l  sodi um potass i um adenos i ne tri -phosphatase 
(g i l l  ATPas.e )  act i v i ty .  (Zaugg and Wagner 1973 ; Wagner 1974;  Zaugg et a l . 
1 985 ; Rodgers et a l .  1987 ) . The coi nci dence of an i ncreased percentage of 
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j uveni l e  steel head mi grat i ng from experi mental rel eases and the seasonal ri se 

• i n  g i l l  ATPase has been demonstrated for wi nter steel head from the Al sea 
Ri ver,  and for summer steel head at Dworshak Nati onal ·Fi sh Hatchery ,  Idaho 
(Wagner 1 974 ; Zaugg 1981a ;  Zaugg 1981b) . The same general rel ati onsh i p  has 
been observed i n  yearl i ng spri ng chi nook sal mon from the Deschutes Ri ver, 
Oregon that were al l owed to mi grate i n  an art i fi ci al stream (Hart 1981 ) . 

Many of the observed rel at i ons between migratory behavi or and g i l l  ATPase 
act i v i ty i n · smol ts are deri ved from j uveni l e  sal mon hel d i n  the capti ve 
envi ronments of the l aboratory or hatchery .  We know that smol ts rel eased to 
mi grate freely usual l y  exh i bi t  remarkabl e smol t devel opment i ndi cated by rapi d 
i n crease i n  ATPase acti vity (Ewi ng et a 7 .  1980 ; Zaugg 1981 a ;  Zaugg 1981b;  
Zaugg et a 1 .  1 985) . In  contrast , the smol t devel opment,  i ncl udi ng g i l l  ATPase 
and pl asma thyroxine responses , of fi sh hel d i n  the capti ve envi ronment i s  
often suppressed (Zaugg e t  a 7 . 1985 ; Ni shi oka et a7 . 1 985 ; Pat i no e t  a 7 . 1 986 ; 
Rodgers et  a 7 . 1 987 ; Maul e et a 7 . 1 988) . 

The durat i on ·of the el evated gi l l  ATPase l evel s among mi grants i s  of i nterest 
because a decl i ne may i ndi cate a reversi on to a parr status accompan i ed by a 
l oss  of mi gratory behavior .  Zaugg ( 1 981b)  found that yearl i ng coho hel d at 
hatcheries  beyond normal May rel eases showed a decl i ne i n  ATPase l evel s and a 
reversi on to the parr appearance . Despi te thi s reversi on ,  fi sh rel eased i n  
June and July rapidly  mi grated seaward and experi enced renewed h i gh ATPase 
l evel s .  Al though it i s  apparent that coho , at l east , can regenerate h i gh 
ATPase l evel s ,  i t  i s  not known how l ong h i gh l evel s are normal l y  sustai ned i n  
mi grants . Al though the mi grati on experi ence i s  sti mul atory ,  ATPase acti vi ty • col l ected from mi grati ng smol ts of hatchery and wi l d  ori g i n  suggest an early 
June decl i ne s i mi l ar to the seasonal rhythmi c i ty observed i n  capti ve 
envi ronments .  

Sal i ni ty Preference and Tol erance - The devel opment of osmoregul atory 
capab i l i t i es i s  concurrent with a change i n  behavior that resul ts  i n  a strong 
sal i ni ty preference (Baggerman 1960 ; Otto and Mcinerney 1970 ) . Sal i ni ty 
preference has been proposed as an ori entat i on mechan i sm for mi grat i on ,  
parti cul arly i n  the estuary (Mcinerney 1964 ) . The sal i n i ty preference i s  a 
behavi oral attri bute of smol ts that i s  restri cted to a l i mi ted t i me (Baggerman 
1 960 ; Mci nerney 1 964) . Experi mental resul ts show a preference for sal i n i ty at 
the t i me of mi grat i on and a reversi on to freshwater preference i f  the mi grants 
conti nue thei r freshwater resi dency . 

The mi gratory di spos i t i on i n  juveni l e  steel head and coho sal mon has been found 
to be preceded .by the devel opment of sal i n i ty tol erance from as much as 
several weeks to s i x  months ( Conte and Wagner 1 965;  Conte et a 7 .  1966 ) . The 
devel opment of some sal i n i ty tol erance among j uveni l e  sal moni ds i n  a wide 
range of s i zes arid phys i ol ogi cal condi t i ons i ndependent of mi gratory behavi or 
i s  not surpri s i n g ,  but the h igh sal i n i ty tol erance and subsequent rapid  
seawater growth wi thout stunt i ng is  an attri bute of  smol ts (Kepsh i re and 
McNei l 1 972 ; Woo et a 7 .  1978; McCormi ck and Saunders 1987) . Cont i nued 
freshwater res i dency i s  associ ated with revers i on to a parr-l i ke fi sh wi th a 
l ower sal i n i ty tol erance i n  steel head, coho , and chi nook sal mon ( Conte and 
Wagner 1 965;  Wagner 1974 ; Woo et a 7 .  1978) . Chri sp and Bjornn ( 1 978) 
concl uded that hatchery and wi l d  steel head coul d not tol erate sal twater at a 
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concentrat i on equal to 30 parts per thousand i n  a 10  day chal l enge by the t ime 
the mi grat i on from the upri ver areas termi nated i n  early June . S i mi l arl y ,  
Adams e t  a l .  ( 1 975)  concl uded that sal twater survi val of steel head transferred 
d i rectly to sal twater at 1 0  to 1 1 . 3 C was l ow i n  early March , near 1 00 percent 
in mi d-Apri l ,  and decl i n i ng . by early May . Fal l chi nook d i ffer from other 
salmon i ds s i nce thei r seawater adaptabi l i ty i ncreases i n  earl y May and remai ns 
h i gh wel l i nto July ( Cl ark and Bl ackburn 1 978 ; Cl arke and Shel bourn 1 982) . I n  
earl y  August , the l atter part of the subyearl i ng chi nook mi grati on at McNary 
Dam exh i bi ted a red uced osmoregul atory abi l i ty (Maul e et a l .  1 988;  Schreck et 
a l .  1984 ) . S imi l arl y ,  fal l chi nook from Spri ng Creek Nati onal F i s h  Hatchery ,  
on the l ower Col umbi a ri ver , exh i bi ted a sharp decl i ne i n  abi l i ty to wi thstand 
di rect exposure to sea water i n  the l aboratory ( Goul d et a l .  1 985) . 

•wi ndows • of B iol ogi cal Ti mel i ness and Thei r Management Impl i cati ons -
Numerous i nvest i g ators have concl uded that sal mon i d  smel ts have u b i ol og i cal 
wi ndows .. to successful ly  enter the estuary and ocean (Wal ters et a 1 .  1 978 ; 
Bi l ton et a 1 .  1 982 ; Boeuf and Harache 1 982 ; Hol tby et a l .  1 989) . The concept 
of temporal -spat i al wi ndows has been devel oped pri mar i l y  to expl a i n  the t imi ng 
of smel ts rel at i ve to coastal predators , mari ne prod uct i v i ty ,  and 
oceanographi c  cond i t i ons that are l i kely determi nants of early mari ne 
survi val . However , the smel t mi grati on can al so be cons idered to have wi ndows 
l i mi ted by photoperi od , temperature , and other factors control l i ng the 
behav i or and the phys i ol ogy of smel ts . The durati on of such wi ndows i s  
del i neated by the onset and decl i ne of mi gratory behavi or,  seawater 
preference , seawater tol erance , and sel ected physi ol ogi cal attri butes such as 
g i l l  ATPase . Fl ow not only determi nes the t i me requi red by smel ts to reach 
the ocean , but it ensures that smel ts are at the appropri ate l ocati on and t i me 
and i n  an acceptabl e cond i t i on .  

Del ay i n  mi grat i on can expose smel ts to seasonal ly ri s i ng water temperatures . 
S i nce gi l l  ATPase act i v i ty and migratory d i spos i t i on are sens i t i ve to el evated 
temperatures , exposure to such temperatures duri ng mi grat i on may have 
del eteri ous effects . The temperature effects on steel head are of parti cul ar 
concern because steel head migrate l ater than yearl i ng chi nook and are more 
temperature sens i t i ve than coho sal mon . Based on l aboratory experi ments , 
water temperatures of 1 5  C ( 59 F )  caused a steep decl i ne i n  the gi l l  ATPase 
act i v i ty of yearl i ng steel head ; the authors suggested an upper l i mit  of 12 C 
( 54 F )  (Zaugg et a 1 .  1 972 ; Ad ams et a 1 .  1975 ;  Zaugg 1 981 a ) . 

The effect of temperature on the el evated g i l l  ATPase acti v i ty of mi grants 
that have mi grated for weeks under seasonal ly  ri s i ng water temperatures i s  of 
concern . Th i s  cond i ti on i s  fundamental ly d i fferent from i ncreases i n  g i l l  
ATPase act i v i ty observed among j uven i l e  steel head a few days after hatchery 
rel ease , when they may experi ence ri s i ng water temperatures i n  the natural 
envi ronment . 

Predati on - Hi stori cal accounts of the fi sh popul ati ons i n  the Col umbi a 
Ri ver are primar i l y  rel ated to the abundance of sal mon , steel head , and 
sturgeon . · The rel at i ve hi stori cal abundance of important predators of 
salmon i ds i s  unknown . Northern squawfi sh (Ptychochei lus oregonens i s) were 
probably the pri nci p al pool dwel l ers and pl ayed an important rol e as a 
predator of j uven i l e  sal mon and steel head . Bul l trout (Sa l ve l inus 
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confluentus) and Dol l y  Varden trout (Sa 7 ve 7 inus ma lm.a )  may h ave been a 
keystone predators wh i ch tended to reduce competi ti on at l ower troph i c  l evel s • by hol d i ng competi tor popul at i ons i n  check (Mul l an 1 979) . 

The assembl age of speci es i s  very d i fferent today as a resul t of i mpoundment 
of the ri ver system and because of the i ntroducti on of exot i c  spec i es . Bul l 
trout are now consi dered rare i n  the Col umbi a Ri ver bas i n  and the Servi ce has 
been pet i ti oned to revi ew the i r  status as potenti al l y  threatened or endangered 
under the Endangered Speci es Act ( ESA) . Impoundment converted about al l of 
the mai nstem ri veri ne habi tat i nto pool h ab itat , wh i ch i s  most favorabl e for 
northern squawfi sh . Northern squawfi sh and three i ntropuced spec i es :  wal l eye 
(St izostedion v itreum) , smal l mouth bass (Mi cropterus do lomieu i ) ,  and channel 
catfi sh ( Icta lurus punctatus) , are the maj or fi sh predators i n  John Day 
reservo i r ,  with northern squawfi sh account i ng for 78 percent of the est i mated 
smel ts l ost to fi sh predators ( Ri eman et a 7 . : 991 ) . About 1 . 7 mi l l i on smel ts , 
or approxi mately 1 1% of the annu al outmi grati on , are l ost to predati on each 
year i n  John Day reservoi r. ( Beamesderfer et a 1 . 1990 ) . In compari son , about 
2% of the j uven i l e  salmon i d  popul at i on was l ost to bi rd predati on at Wanapum 
Dam ( Rugerone 1986 ) . Northern squawfi sh predati on upon j uven i l e  salmon i ds i s  
i nfl uenced by many factors i ncl udi ng prey densi ty ,  prey speci es , prey 
cond i ti on ,  predator s i ze ,  temperat ure , and t i me of year ( Peterson et a 7 . 1990 ; 
Poe et a 7 .  1 991 ; V i gg et a 7 . 1 991 ) .  Smel t l osses caused by northern squawfi sh 
and other pred ators al so depend on the amount of t i me smel ts are exposed to 
predati on wh i ch is  a funct i on of fl ow. The i mpact of l ow fl ows on predati on 
i s  probably the resul t of l onger exposure to predators as wel l as h i gher 
predati on rates - caused by i ncreased temperature duri ng the s ummer months . 
Temperature i ncreases about 1 C every 9 days between May and August , and • northern squawfi sh pred at i on h as been shown to i ncrease rap i dl y  wi th 
temperature ( Beyer et a 7 . 1988 ; V i gg 1988 ) . Beamesderfer et a 7 . ( 1 990)  
est imated that 1 5 0 , 000 smel ts were l ost in John Day reservoi r  for each 1 C 
ri se i n  temperature . 

Temperature i s  probabl y the most i mportant physi cal vari abl e affect i ng the 
consumpt i on rate and growth of  predatory fi shes ( Brett 1979 ; Ki tchel l 1 983 ) . 
Consumpt i on rate i ncreases wi th i ncreasi ng temperatures to a maxi mum rate at 
an opt i mum temperature . Above the opt imum temperature , consumpt i on rate 
usual l y  decl i nes rap i dly , eventual l y  fal l i ng to zero near the max i mum l ethal 
temperature for the speci es . 

Consumpt i on rate of northern squawfi sh , as a funct i on of temperature, h as been 
exami ned i n  the fi el d and i n  the l aboratory . Average consumpti on rate was 
s i gn i fi cant l y  affected by temperature , prey den s i ty ,  and predator wei ght i n  
anal yses of John Day reservoi r data (Vi gg 1 988 ; Peterson and DeAngel i s ,  In  
press ) .  Analyses showed that consumpt i on i ncreased rap i dl y  wi th i ncreas i ng 
temperature . Laboratory stud ies  on di gest i on rates of  northern squawfi sh 
showed faster d i gesti on and prey evacuat i on at h i gh temperature ( Fal ter 1 969 ;  
Stei genberger and Larki n 1 974;  Beyer et  a 7 . 1 988 ) . Laboratory experi ments 
( V i gg and Burl ey 199 1 )  demonstrated that max i mum cons umpti on of sal moni d prey 
i ncreased from 0 . 5  smel ts/day at 8 . 3  C to 7 smol tsjday at 20 . 5  C (V igg and 
Burl ey 1 991 ) . 
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. Chi nook sal mon - Juven i l e  chi nook sal mon are m� grat i ng down the Snake 
and Col umbi a ri vers or resi dent i·n the estuary virtual ly  year-around (Dawl ey 
et a 7 .  1 986 ) . In general , spri ng chinook mi grate fai rl y  qui ckl y  to sea as 
yearl i ng smol ts and fal l chi nook tend to migrate more sl owly as subyearl i ngs . 
Summer chi nook sal mon i n  the upper Col umbi a Ri ver mi grate as· subyearl i ngs , but 
summer chi nook i n  the Snake Ri ver resembl e spr i ng chi nook and mi grate as 
yearl i ngs . 

Infonnat i on · on h i stori cal ti ming of mi grat i on of j uven i l e  sal mon i n  the 
Col umbi a Ri ver i s  l imi ted . Most of the passage i nfonnati on avai l abl e was 
col l ected after hydropower devel opment and i s  not representat i ve of pre
devel opment run t iming . Raymond ( 1 979} found that yearl i ng chi nook sal mon 
passage at Ice harbor Dam, before the constructi on of the other Snake Ri ver 
dams , usual ly  peaked between Apri l 26 and May 13 and was compl eted by mid
June . The ·range of yearl i ng chi nook mi grati on past Ice Harbor Dam was from 
early Apri l to l ate June . The earl i est mi grat i on occurred i n  years wi th the 
hi ghest runoff. Mi grat i ons were l ater when runoff was del ayed because of col d 
weather or poor snowpack . Based on timi ng of marked Snake Ri ver chi nook 
sal mon in 1 991 , wi l d  spri ng chi nook passed Lower Grani te Dam between earl y 
Apri l and mi d-Jul y and wi l d  summer chi nook from the mi ddl e of Apri l to l ate 
Jul y .  At McNary Dam; passage o f  wi l d  Snake Ri ver spri ng and summer chi nook 
occurred between early May and early June.  No i nformati on i s  avai l abl e on the 
t imi ng of passage of wi l d  spri ng and summer ch i nook in the mi d-Col umbi a Ri ver . 
Wi l d  spri ng chi nook smol ts from the John Day Ri ver mi grate past John Day Dam 
between mi d-Apri l and early June (li ndsey et a 7 .  1 986) . 

Wi l d  Snake Ri ver fal l chi nook tagged i n  the Snake Ri ver above Lower Gran i te · 
Dam passed Lower Grani te between mi d-June and early September i n  1 991 . 
Prel iminary anal ys i s  of PIT tag data suggest fal l chi nook start mi grati on when 
they attai n a threshol d s i ze of 85 mm (Denni s  Rondorf, USFWS , personal 
commun i cati on } . In 1 991 the medi an passage date for wi l d . Snake Ri ver fal l 
chi nook was July 2 5  ( FPC 1992b) . Thi s  date al so matched the peak date of 
passage for the subyearl i ng chi nook run-at-l arge . Peak dates of passage for 
the run-at-l arge i n  1982 , 1983 , 1985, and 1 986 occurred between June 29 and 
July 9 ( FPC 1 992b) . 

The outmi grat i on of j uven i l e  fal l chi nook sal mon i n  the Hanford Reach of the 
Col umbi a Ri ver was bimodal in 1955 and l asted from March through July (Mains 
and Smi th 1964 ) . The fi rst peak occurred i n  March and Apri l and consi sted 
enti rel y of 0-age fry . The second peak occurred i n  June and Jul y  and was 
l argely fingerl i ngs . Wi l d  fal l chi nook PIT-tagged i n  the Hanford Reach of the 
Col umbi a Ri ver passed McNary Dam between the mi ddl e of June and l ate August i n  
1 991 . The medi an date of passage occurred i n  mi d-July ( FPC 1 992b) . 

Sockeye sal mon - Smol ts mi grate out of Redfi sh Lake from l ate Apri l 
through May (Bj ornn et a 7 . 1 968) . Recoveri es at Lower Gran i te Dam of PIT 
tagged Redfi sh  Lake sockeye sal mon rel eased at the outfal l of Redfi sh  Lake i n  
1991 i nd icated that passage at Lower Grani te Dam occurred between May 23 and 
June 1 5 .  Medi an travel t i me from rel ease to Lower Grani te Dam,  a di stance of 
462 mi l es ,  was 1 0 . 3  days ( FPC 1992b} . 
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Based on reports of smol t mi grati on past Tumwater Dam,  smel t o utmi grat i on i n  
the Wenatchee Ri ver began i n  mi d-Apri l and - cont i nued for about a month (Mul l an • 1986 ) . The peak of j uven i l e  sockeye salmon abundance at Wel l s  Dam i s  usual l y  
i n  mi d-May (Johnson and Sul l i van 1 985 ) . Sockeye mi grati on past McNary Dam 
usual l y  occurs between earl y May and earl y  June . The hi stor i c  1 0% medi an 
passage date at McNary Dam ,  based on data from 1 984-90 , i s  May 1 and the 90% 
medi an passage date i s  June 3 ( F PC 1992b) . Duri ng 1 946- 1 953 , the medi an 
passage dates for juven i l e  sockeye salmon at Bonnevi l l e  Dam were between Apri l 
23 and May 1 3  (Dav i dson 1 965 ) . The average med i an passage date at Bonnev i l l e  
Dam for 1 987-1 990 was May 23 ( FPC 1 992b) . Most sockeye smel ts move through 
the estuary dur i ng May and earl y J.une , wi th some rema i n i ng unti l l ate Ju ly  
(Dawl ey et a 7 . 1 984 ) . 

· 

Steel head - Most summer steel head rear i n  freshwater for two years , with 
some rearing for three years before mi grat i ng to sea ( CBFWA 1 991 ) .  Peak 
mi grati on of j uven i l e  steel head at Wh i tefi sh on the Sal mon Ri ver occurred 
between May 1 and May 1 9  for the years 1 966-75 ( Raymond 1 97 9 ) .  Steel head 
mi grat i on past I ce . Harbor Dam usual l y  peaked i n  mi d to l ate May and general l y  
co i nc i ded wi th maxi mum ri ver di scharge ( Raymond 1 97 9 ) . In  1 991 wi l d  steel head 
mi grat i on past l ower Gran i te Dam occurred between mi d-Apri l and earl y Jul y .  
At McNary Dam , wi l d  steel head mi grati on occurred between earl y May and earl y 
June . 

Coho salmon - Coho sal mon usual l y  spend about 1 8  months i n  freshwater 
before mi grat i ng to the sea (Mul l an 1 983 ) . Coho smel t outmi grat i on occurred 
i n  Cedar , Gnat and B i g  creeks i n  Apri l and May and i n  the Cl ackamas Ri ver i n  
May and June ( Howel l e t  a 7 .  1 985 ) . 

STATUS OF ANADROMOUS SALMONID RUNS 

Sal mon and. steel head stoc ks hi stori cal l y . used much of the Col umbi a Ri ver and 
its  tri butar i es . Pri or to devel opment , chi nook sal mon mi grated 1 , 200 mi l es up 
the Col umbi a Ri ver to Lake Wi ndemere i n  Canada and 600 mi l es from the 
confl uence of the Snake and Col umb i a  ri vers to Shoshone Fal l s  near Twi n Fal l s ,  
Idaho ( Ful ton 1 968 ; Van Hyn i ng 1968) . The Col umbi a and Snake ri vers once 
supported the l argest chi nook sal mon and steel head popul at i ons i n  the worl d 
(Van Hyn i ng 1 973 ) . The Northwest Power Pl ann i ng Counci l esti mated that 
Col umbi a Ri ver bas i n  sal mon and steel head runs ranged between 1 0  and 1 6  
mi l l i on wi l d  fi sh pri or t o  devel opment . Chapman ( 1 986)  esti mated 
predevel opment run s i ze at 7 . 5-8 . 9  mi l l i on sal mon and steel head . 

S i nce 1 970 , the mi n i mum number of adul t sal mon and steel head enteri ng the 
Col umbi a Ri ver has ranged from 0 . 9  mi l l i on fi sh i n  1 983 to 2 . 9  mi l l i on fi sh i n  
1986 . I n  1990 , 1 . 1  mi l l i on adul t sal mon and steel head entered the Col umbi a 
Ri ver, wh i ch was the smal l est run s i nce 1983 (ODFW/WDF 1 991 ) .  Arti fi c i al 
propagat i on faci l i ti es ,  bui l t  throughout the bas i n  as compensati on for the 
l oss of wi l d  runs , now account for about three-quarters of al l fi sh return i ng 
to the Col umbi a Ri ver bas i n  (ODFW/WDF 1 991 ) .  

The decl i ne of wi l d  runs has been so severe that three stocks of sa lmon i n  the 
Col umbi a Ri ver bas i n are now l i sted under the ESA : Snake Ri ver sockeye sal mon 
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{ endangered} ;  Snake Ri ver spri ng/summer chi nook sal mon {threatened} ;  and Snake 
Ri ver fal l chi nook sal mon (threatened } .  Lower Col umbi a Ri ver coho sal mon al so 
were proposed for l i sting  but the Nati onal Mari ne Fi sheri es Servi ce {NMFS} 
determi ned that a l i st i ng was not warranted . Upper Col umbi a and Snake Ri ver 
coho sal mon are now consi dered ext i nct . 

Spri ng and Summer Chi nook Sal mon 

Snake �i ver - Hi stori cal l y ,  spri ng and summer chi nook sal mon were 
produced i n  numerous tri butari es of the Snake R i ver i n  Oregon and Idaho . 
Duri ng the l ate 1800 ' s ,  the Snake Ri ver probabl y produced i n  excess of 1 . 5 
mi l l i on spri ng and summer chi nook sal mon i n  some years {Mathews and Wapl es 
1 991 } . Access to tri butaries and the mai nstem i n  the upper Snake Ri ver was 
el i mi nated by the constructi on of Swan Fal l s ,  Brownl ee ,  Oxbow, and Hel l s  
Canyon dams . 

Wi l d  product i on i n  the Snake Ri ver bas i n  i n  the 1960 ' s  was returni ng 50, 000-
80, 000 spri ng chi nook annual ly  to the Col umbi a Ri ver basi n  {ODFW 1991 } .  
Returns of wi l d  spri ng chi nook i n  the Snake Ri ver bas i n  have decl i ned to about 
1 0%-20% of th i s  l evel and are sti l l  decl i n i ng i n  spi te of near el i mi nati on of 
harvest {ODFW 1991 } . The esti mated average annual escapement of wi l a  spri ng 
ch i nook sal mon at Lower Gran i te Dam was 6 , 1 00 from 1987-91 . Escapement trends 
i n  Oregon streams from 1954-89 show the same trend wi th rel ati vel y stabl e 
spri ng chi nook sal mon escapements from the mi d-1 950 ' s  to earl y 1 970 ' s and then 
a sharp decl i ne soon after the compl eti on of the four additi onal l ower Snake 
Ri ver dams { ODFW 1991 } . The est i mated average escapement of hatchery spri ng 
chi nook over Lower Granite Dam duri ng the same time peri od was 1 2 , 900 {USFWS 
1 992 } . 

The Snake Ri ver wi l d  summer chi nook run has decl i ned substanti al l y from an 
average run at I ce Harbor Dam i n  the 1960 ' s  of 22 , 000 fi sh to an average 
esti mated run of 3 , 100 fi sh i n  the 1980 ' s  { ODFW 1991 } .  Hatchery producti on of 
summer ch i nook began i n  the 1 980 ' s .  The est imated h atchery summer chi nook run 
at Lower Gran i te Dam has ranged from 671 i n  1 982 to 3 , 883 i n  1988 {ODFW 1 991 } . 

I n  Apri l ,  1 992 , the NMFS desi gnated the combi ned Snake Ri ver spri ng and summer 
ch i nook run as a threatened speci es . They concl uded that Snake Ri ver spri ng 
and summer chi nook shoul d not be treated as i ndependent evol ut i onary l i neages 
under the Endangered Speci es Act because of the poss i b i l ity of substanti al 
gene fl ow between the two forms i n  streams where they co-occur {Mathews and 
Wapl es 1991 } .  

Upper Col umbi a Ri ver - The summer chi nook sal mon h i stori cal ly  was the 
domi nant run i nto the upper Col umbi a Ri ver {Mul l an 1987 } . Very l i ttl e 
i nformat i on i s  avai l abl e on the hi stori cal abundance of spri ng chi nook sal mon 
i n  the upper Col umbi a Ri ver but Bel l { 1 937 }  concl uded that onl y 4% of the 
spri ng chi nook sal mon that entered the Col umbi a Ri ver ori g i nated above Rock 
Is l and Dam . Based on geograph i c  di stri but i on of habitat , 500 , 000 ch i nook 
hi stori cal l y  may have been produced i n  the upper Col umbi a Ri ver {Haas 1975} . 

As a resul t of overfi sh ing and habi tat degradat i on spri ng chi nook runs to the 
upper Col umbi a  Ri ver had decl i ned substant i al l y by the 1930 ' s .  Rock Is l and 
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Dam counts of spri ng ch.i nook sal mon ranged from 180 to 4 , 256 from 1 935-42 . 
The constructi on of Grand Coul ee ·Dam bl ocked anadromous sal mon i ds from access • to the upper Col umbi a Ri ver i n  1939 . Sal mon · and steel head returni ng to the 
upper Col umbi a Ri ver were trapped downstream at Rock Isl and Dam and were 
rel eased above temporary wei rs i n  the Wenatchee and Ent i at ri vers or were used 
for hatchery producti on at Le·avenworth ,  Enti at ,  and Wi nthrop Nat i on a 1 Fi sh 
Ha.tcheri es ( Mu 1 1  an 1 987) • 

In  the upper Col umbi a Ri ver redd counts for spri ng chi nook have shown l i ttl e 
l ong term change whi l e  fi sh counts at Pri est Rapids Dam show a substanti al 
i ncrease s i nce the mid-1970 ' s  (ODFW 1 991 ) . The average annual count of spri ng 
chi nook at Pri est Rapi ds Dam was 7 , 600 i n  the 1 960 ' s  and i ncreased to 1 4 , 300 
i n  the 1 980 ' s  (ODFW 1991 ) .  The i ncrease i n  spri ng chi nook s al mon returns 
above Pri est Rap i ds Dam i s  due pri mari l y  to i ncreased hatchery product i on .  
The hatchery and natural /wi l d  components of the spri ng and summer chi nook 
salmon runs above Pri est Rap i ds have not been estimated . 

The summer chi nook run i n  the upper Col umbi a Ri ver has been rel ati vely stabl e 
over the past thi rty years . Redd counts i n  the mi d-Col umbi a Ri ver tri butari es 
averaged 1 , 775 i n  the 1960 ' s  and 1 , 927 i n  the 1 980 ' s .  Counts of summer 
chi nook al so show l i ttl e change wi th an average annual count at Pri est Rap i ds 
Dam of 1 5 , 200 i n  the 1960 ' s  and 1 4 , 040 i n  the 1 980 ' s  (ODFW 1 991 ) . 

Fal l ch i nook salmon 

Snake River - Hi stori cal ly  fal l chi nook sal mon were very abundant and 
spawned i n  the mai nstem of the Snake Ri ver from the confl uence wi th the • Col umbi a Ri ver upstream to Shoshone Fal l s ,  and i n  many of i ts major 
tri butari es  (Wapl es et a 1 . 1991 ) .  Dams constructed on the mai nstem of the 
Snake Ri ver reduced the abundance and di stri buti on of Snake Ri ver fal l chi nook 
sal mon . The mean number of fal l chi nook sal mon returni ng to the Snake Ri ver 
decl i ned from 72 , 000 from 1938-49 to 29 , 000 i n  the 1950 ' s  ( Irvi ng and Bjornn 
1 981 ) . Even after thi s  decl i ne the Snake Ri ver remai ned the most i mportant 
area for natural producti on of fal l chi nook sal mon i n  the Col umbi a Ri ver 
through the 1950 ' s  ( Ful ton 1968) . 

Counts of fal l chi nook at the uppermost Snake Ri ver dams decl i ned from an 
average of 1 2 , 720 fi sh from 1964-68 to 610  from 1 975-80 (Wapl es et a 1 .  1 991 ) .  
Thi s  decl i ne coi nci ded wi th the constructi on of the four l ower Snake Ri ver 
dams ( 1 961-75) whi ch el i mi nated spawni ng i n  the l ower 146 mi l es of the Snake 
Ri ver. Estimated escapement of wi l d  fal l chi nook at Lower Grani te Dam from 
1 981-90 ranged from 720 i n  1 982 to onl y  78 fi sh i n  1 990 (Wapl es et a 1 . 1 991 ) .  
Fal l chi nook spawn i ng may al so occur i n  l i mi ted areas i n  the Snake Ri ver and 
i n  tri butari es bel ow Lower Granite Dam. Fal l -spawni ng chi nook have been 
observed i n  the l ower Tucannon Ri ver ( Bugert 1 991 ) and may spawn i n  the 
tai l races of l ower Snake Ri ver dams but no evi dence of spawni ng near the dams 
has been documented (Wapl es et a 7 . 1991 ) . · 

The NMFS , i n  the i r  status revi ew of Snake Ri ver fal l chi nook sal mon ,  concl uded 
that Snake Ri ver fal l chi nook i s  a di sti nct popul ati on for ESA purposes that 
d i ffers geneti cal l y  and ecol ogi cal l y  from upper Col umbi a Ri ver fal l chi nook 
(Wapl es et a ] . 1991 ) . NMFS concl uded that Snake Ri ver fal l chi nook sal mon 
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face . a substant i al ri sk ' of ext i ncti on and l i sted it  i n  Apri l 1 992 as a 
threatened speci es . 

Upper Col umbi a Ri ver - Fal l chi nook h i stori cal ly  spawned throughout much 
of the mai nstem of the upper Col umb i a  Ri ve r .  Based on geograph i c  d i stri but i on 
of habitat ,  500 , 000 chi nook h i stori cal ly may have been produced i n  the upper 
Col umbi a Ri ver (Haas 1 975 ) . The fal l ch i nook run desti ned for the upper ri ver 
was substanti al ly depressed from h i stori cal l evel s before the constructi on of 
Grand Coul ee Dam bl ocked access i n  1939 .  Counts at Rock Isl and Dam of fal l 
ch i nook sal mon from 1 933- 1 942 ranged from only 1 65 to 3 , 287 fi sh (Mul l an 
1 987) . The constructi on of the mai nstem dams i n  the Col umbi a Ri ver bel ow 
Grand Coul ee Dam el i m i n ated most of the rema i n i ng important fal l chi nook 
spawni ng h abi tat . 

The number of fal l chi nook th at spawn i n  the Hanford Reach of the Col umbi a 
Ri ver, the l ast major fal l chi nook spawn i ng habi tat rema i n i ng i n  the mai nstem, 
i ncreased substanti al l y  i n  the 1960 ' s after constructi on of downri ver dams and 
i nundati on of spawn i ng h abi tat caused an upstre am transl ocat i on (Mul l an 1 987) . 
Redd counts i n  the Hanford Reach i ncreased from an average of 1 , 1 00 from 1 960-
64 to 3 , 300 from 1 965-69 ( ODFW/WDF 1991 ) . S i nce 1 964 returns of adul t upri ver 
bri ght fal l chi nook salmon have ranged from 66 , 600 to 4 1 9 , 400 wi th the l owest 
returns occurr i ng i n  1 980 and 1 981 . Returns h ave decl i ned each year from the 
peak of 419 , 400 i n  1 987 to only 102 , 200 i n  1 991 (ODFW 1 991 ) . 

Hatchery rel eases , pri mari ly from Pri est Rap i d s ,  l i ttl e Wh i te Sal mon , Lyons 
Ferry , Bonnevi l l e  and I rri gon hatcheries ,  al so contri bute to the upri ver 
bri ght fal l ch i nook runs . Hatchery upri ver bri ght fal l ch i nook above McNary 
Dam from 1 986-90 ranged from 4 , 700 to 24 , 800 adul t returns . Returns of  
hatchery bri ght fal l chi nook rel eased bel ow McNary Dam ranged from 1 7 , 000 to 
93 , 000 adul ts from 1 986-90 (ODFW 1991 ) . 

Returns of Bonnevi l l e  Pool hatchery fal l ch i nook (tul es)  were fai rly stabl e 
from 1 964- 1982 and then decl i ned dramati cal l y .  The average annual return , 
wh i ch was 1 08 , 000 for 1 978-82 , decl i ned to only 19 , 700 for the peri od from 
1 986-90 (ODFW 1991 ) . Natural spawn i ng of Bonnevi l l e  Pool hatchery fal l 
ch i nook al so  occurs i n  the l ower reaches of the W ind ,  B i g  Wh i te Salmon and 
Kl i cki tat ri vers . Natural spawn i ng escapement i n  these areas ranged from 900 
to 2 , 650 adul ts from 1 986-90 (ODFW 1991 ) . 

Soclceye salmon 

Snalce Ri ver - H i stori cal ly ,  sockeye sal mon were abundant i n  several l ake 
systems i n  Oregon and Idaho . The only rema i n i ng popul at i on res i des i n  Redfi sh 
Lake i n  the Stanl ey Bas i n  of  I daho , wh i ch currentl y supports the southernmost 
sockeye sal mon popul at i on i n  the worl d (Wapl es et a l . 1991 ) . The commerc i al 
harvest of sockeye sal mon i n  the Col umbi a Ri ver i n  some years exceeded 4 . 5  
mi l l i on pounds i n  the 1890 ' s and earl y 1900 ' s  (ODFW 1991 ) .  The exi stence of 
commerci al canneri es in the Snake Ri ver bas i n ,  such as the one near Wal l owa 
Lake , i s  an i nd i cat i on that sockeye salmon h i stori cal l y  were abund ant 
(ODFW/WDF 1990)  . 
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Decl ines i n  the Snake Ri ver sockeye salmon run i n  the earl y 1 900 ' s  are 
attri buted to over-harvest .and construct i on of hydroel ectri c and i rrigat i on • di vers i on dams i n  Snake Ri ver tri butar i es (ODFW 1991 ) . Sunbeam Dam ,  bui l t  i n  
1 9 1 0  about 2 0  mi l es downstream from Redfi sh Lake on the mai n  Sal mon Ri ver , was 
not passabl e unt i l  1 9 1 2 , and poss i bl y  not unt i l  as l ate as 1 920  when a 
concrete l adder was compl eted (Wapl es et a 7 .  1 991 ) . The dam was parti al l y  
removed i n  1934 , al l ow i ng unobstructed passage . Sockeye salmon were observed 
spawn i ng i n  Redfi sh Lake i n  the l ate 1920 ' s ,  1930 ' s ,  and e arl y 1 940 ' s  and were 
abundant i n  the 1950 ' s  (Wapl es et a 7 .  199 1 ) . 

In  the 1 960 ' s  some o f  the l akes i n  Idaho that were accessi bl e to sockeye 
sal mon were bl ocked and chemi cal l y  treated to convert them to res i dent fi sh  
management (ODFW 1991 ) .  Al turas and Redfi sh l akes ( 2 , 300 acres ) remai ned 
accessi bl e (ODFW 199 1 ) . 

The Snake Ri ver sockeye sal mon run at the uppermost dam on the Snake Ri ver 
averaged 720 fi sh from 1965-69 . From 1985-89 the average annual run had 
decl i ned to 20  fi sh . No sockeye were documented i n  Redfi sh Lake i n  1990 , four 
were counted i n  199 1 ,  and one mal e returned i n  1992 . 

The NMFS determi ned that the recent sockeye sal mon i n  Redfi sh Lake are 
descended from the ori gi nal sockeye salmon gene pool and shoul d be consi dered 
separatel y from the non-an adromous kokanee wh i ch al so res i de i n  the l ake and 
other sockeye salmon popul ati ons (Wapl es et a 7 .  199 1 ) . NMFS l i sted the Snake 
Ri ver sockeye salmon as an endangered speci es i n  November 1991 . 

Upper Col umbi a Ri ver - Hi stori cal l y ,  sockeye sal mon i n  the upper • Col umbi a Ri ver h ad access to n ursery l akes wi th a surface area of  about 
2 1 6 , 000 acres (Mul l an 1 986) . Annual catches of sockeye salmon i n  the Col umbi a 
Ri ver ranged from 250 , 000 to 1 . 3 mi l l i on fi sh before 1900 (Mul l an 1986) . 
Habi tat l oss due to bl ockage by dams on tri butary streams was the major cause 
of the earl y  post-1 900 decl i ne (Mul l an 1986 ) . 

Grand Coul ee Dam construct i on bl ocked access i n  1939 to most of the h i stori cal 
spawn i ng areas . Wenatchee and Osoyoos Lakes ( 8 , 174 acres)  were the only 
rema i n i ng l akes accessi bl e to sockeye sal mon wi th a surface area of only four 
percent of the ori gi nal area . From 1939 to 1 943 sockeye sal mon were trapped 
at Rock I sl and Dam and rel ocated to Lake Osoyoos and Lake Wenatchee and to 
Leavenworth , Ent i at ,  and Wi nthrop Nat i onal Fi sh Hatcheri es . From 1938- 1 959 
run s i zes at Bonnevi l l e  Dam ranged from a l ow of 1 0 , 900 sockeye in 1945 to a 
h i gh of  335 , 300 i n  1 947 . The 1950 ' s  was a peri od of rel at i vely stabl e run 
s i zes whi ch sustai ned an average annual harvest of 95 , 900 sockeye (ODFW 199 1 ) . 
Hydroel ectr i c  dams on the ma i nstem Col umbi a Ri ver constructed i n  the 1 950 ' s  
and 1 960 ' s  account for the most recent general decl i ne (Mul l an 1 986) . 

At Pri est Rap i ds Dam escapement between 1960 and 1990 has vari ed wi del y from a 
l ow of 14 , 900 i n  1 978 to a h i gh of  1 7 0 , 100 i n  1966 . The escapement at Pri est 
Rap i ds Dam has averaged 52 , 500 from 1986-90 (lAC 1991 ) . Approxi mately equal 
numbers of spawners returned to Lake Osoyoos and Lake Wenatchee duri ng thi s 
t i me peri od (TAC 199 1 ) . 
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Summer steel head 

L i mi ted i nformat i on i s  avai i abl e on the h i stori cal s i .ze of summer steel head 
runs i n  the Col umbi a Ri ver bas i n .  Counts began at Bonnevi l l e  Dam i n  1938 and 
no d i st i nct i on was made between Group A and Group B upri ver 5ummer steel head 
unt i l after 1 968 . · Tne l argest run of upri ver s ummer steel head of record was 
423 , 000 fi sh i n  1 940 . The combi ned upri ver summer steel head run remai ned 
rel ati vely h i gh unt i l the 1950 ' s and then gradual l y  decl i ned h i tt i ng a l ow 
dur i ng the l atter h al f  of the 1 970 ' s .  The combi ned upri ver summer steel head 
run at Bonnev i l l e  Dam ranged between 84 , 000 and 1 95 , 000 fi sh between 1975 and 
1 979 ( CBFWA 1 99 1 } . Transportati on of j uven i l e  steel head and i ncreased 
hatchery product i on resul ted i n  l arger returns of upri ver steel head i n  the 
1 980 ' s .  From 1 984 to 1989 the upri ver steel head run ranged between 285 , 000 
and 384 , 000 fi sh . Hatchery fi sh usual ly  exceed 65 percent of the Group A run 
and at l east 80 percent of the Group B run ( CBFWA 1991 } . W i l d/n�tural runs 
are a d i fferent story .  Si nce 1986 no progress towards rebu i l di ng wi l d/natural 
steel head runs h as been evi dent . Abundance i nd i ces i nd i cate decl i n i ng trends 
i n  wi l d/natural steel head abundance throughout the upper Col umbi a Ri ver ( ODFW 
1991 } . 

Snake Ri ver - The i nterim escapement goal of wi l d/natural Group· A 
steel head at Lower Gran i te Dam i s  2 0 , 000 fi sh . Escapements of wi l d/natural 
Group A steel head at Lower Gran i te Dam have ranged from a l ow of  7 , 400 fi sh i n  
1 974 to a h i gh of nearly 2 0 , 000 fi sh i n  1 986 . Escapements have decl i ned s i nce 
1 986 ( ODFW 1 99 1 } . 

Esti mated Group B steel head escapement at Lower Granite Dam was 2 , 900 fi sh i n  
1 974 and i ncreased to 7 , 000 fi sh i n  1 982 . The escapements si nce 1 982 have 
been vari abl e ,  rangi ng from 5 , 100 to 8 , 900 fi sh (ODFW 199 1 ) . The i nterim 
escapement goal i s  1 0 , 000 wi l d/natural Group B steel head at Lower Grani te Dam . 
Al l Group A and Group B wi l d/natural spawni ng areas surveyed i n  Idaho to 
determi ne percent carry i ng capac ity i ndi cate that al l areas are underseeded 
( ODFW 1 991 ) . 

Upper Col umbi a  Ri ver - Wi l d  steel head escapements to the Wenatchee and 
Methow ri vers have remai ned steady or i ncreased i n  recent years wh i l e  
escapements i n  the Yakima and Wi nd ri vers have decreased i n  recent years . 
Esti mated escapement of wi l d  steel head above Pri est Rap i ds Dam was 2 , 300 i n  
1 986 , 3 , 700 i n  1 987 , 2 , 200 i n  1988 , 2 , 660 i n  1989 , and 1 , 380 i n  1 990 (ODFW 
1 991 ) . The escapement goal at Pri est Rap i d s  Dam i s  5 , 250 adul ts . 

Coho sal mon 

Snake and Upper Col umbi a Ri vers - Coho salmon hi stori cal l y  were abundant 
i n  many of the tri butari es of the Col umbi a Ri ver above Bonnev i l l e  Dam . The 
l ongest d i stance coho salmon are known to have mi grated i n  the Col umbi a Ri ver 
was 700 mi l es from the ocean to the Spokane Ri ver ( Ful ton 1970) . About 
300 , 000 to 400 , 000 coho sal mon were l anded annual l y  i n  the l ower Col umbi a 
Ri ver between 1866 and 1919  (Mul l an 1984) . Mul l an ( 1 984 ) suggested that 
between 1 20 , 000 and 166, 500 coho salmon ori g i n ated from the mi d and upper 
Col umbi a Ri ver .  However , as a resul t of over-fi sh i ng ,  dam constructi on ,  and 
habi tat destruct i on ,  from 1 933- 1940 onl y 10 to 183 coho sal mon were recorded 
annual ly  passi ng Rock I sl and Dam . 
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In the Snake Ri ver bas i n ,  the Grande Ronde Ri ver was · an i mportant coho sal mon • producer . As recently as i968 over 6 , 000 coho sal mon were counted at Ice 
Harbor Dam desti ned pri mari ly  for the Grand Ronde Ri ver . From 1973 to 1985 , 
after the constructi on of the addi ti onal Lower Snake Ri ver dams , dam counts 
decl i ned from 1 , 300 to 8 fi sh . No coho sal mon have been counted over Ice 
Harbor Dam s i nce 1 985 (ODFW 1991 ) . 

Wi l d  coho sal mon now are consi dered to be exti nct i n  the Snake and upper 
Col umQi a Ri ver subbas i ns (CBFWA 1991 ) . The onl y remai n i ng nat i ve upri ver coho 
sal mon stock i s  i n  the Hood Ri ver, an Oregon tri butary to the Bonnevi l l e  
reservo i r .  There are no current run s i ze est i mates , but between 100-300 fi sh 
were counted each year from 1963-1971 (CBFWA 1991 ) . Current runs of earl y and 
l ate-stock coho sal mon above Bonnevi l l e  Dam are al most excl usi vel y supported 
by hatchery rel eases . In  the 1960 ' s  the success of hatchery producti on 
qui ckl y  i ncreased the coho sal mon hatchery returns . By the l atter hal f of the 
1 960' s coho sal mon counts at Bonnevi l l e  Dam ranged from' 49, 000 to 96, 000 fi sh . 
In the 1 980 ' �  the counts at Bonnevi l l e  Dam ranged from a l ow of 1 5 , 000 coho 
sal mon i n  1 983 to a h i gh of 131 , 000 in 1 986 (CBFWA . 1991 ) .  

PROJECT EFFECTS 

The draft EIS  provi des a comprehens i ve ,  and l argely adequate,  summary of 
potenti al project effects on bi ol ogi cal resources . The EIS on the 1 992 fl ow 
opt i ons provi ded the fi rst opportuni ty to i denti fy effects ,  and the experi ence 
gai ned i n  1 992 permi tted thi s analysi s  to be refi ned . A bri ef summary of 
those i mpacts that we percei ve to be of s i gni fi cance , as wel l as any 
add i t i onal i mpacts that we have i denti fi ed ,  i s  provi ded here . 

Because a new al ternati ve i s  bei ng proposed by the Serv i ce ,  effects of thi s  
new al ternat i ve shoul d al so be consi dered . Whi l e  these effects woul d be 
s i gn i fi cant , most were addressed i n  the 1992 Col umbi a Ri ver Sal mon Fl ow 
Measures E IS ,  and we do not bel i eve i t  woul d requi re a major new effort to 
address these effects .  

Anadromous fi sh are d i scussed bel ow on a system-wi de bas i s .  Other resources 
are eval uated on a project by project bas i s .  

� 

ANADROMOUS FISH 

The model i ng analyses conducted by the Northwest Power Pl ann i ng Counci l  for 
al l al ternat i ves of the EIS i ndi cate very l i ttl e recovery or rebui l d i ng of the 
affected sal mon stocks under the al ternati ves proposed i n  the E I S .  More to 
the poi nt ,  the anal yses i nd i cate that the proposed act i ons wi l l  not stop or 
reverse the decl ine ,  al though thi s  is the stated purpose of the al ternat i ves 
proposed in the Suppl emental Envi ronmental Impact Statement . More s i gn i fi cant 
benefi ts are attri buted to the proposed al ternati ves by the Bonnevi l l e  Power 
Admi n i strat i on (BPA) model . The di screpancy i n  resul ts between the Bonnevi l l e  
Power Admi ni stration (BPA) model i ng anal yses , us ing CRi SP and SLCM, and the 

• 

Northwest Power Pl ann i ng Counci l ,  usi ng SPM and PAM , i s  due to the assumpti ons 

• used by the BPA model s .  
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The i ncreased survi val of anadromous fi sh that i s  attri buted to the proposed 
al ternat ives from the BPA q�odel ·resul t from predator control , downstream 
mi grant transportat i on and i mproved adul t passage cond i t i ons . The Servi ce i s  
o f  the opi n i on ,  however , that even these rel at i vel y smal l ,  theoret i cal 
benefi ts may be l ess than proj ected , because the assumpt i ons  on wh i ch the 
model i ng i s  based are not wel l supported . Our opi n i on i s  based on anal yses 
conducted by the State and tri bal fi shery agenc i es TECH work group that 
i nd i cate that fl ow i mprovements for juven i l e  mi grati on are l i kely to provi de 
greater benefi ts than the assumed benefi ts from predator control , 
transportati on and adul t passage i mprovements {TECH 1992} . A bri ef d i scuss i on 
of these theoret i cal benefi ts i s  provi ded bel ow .  

Predator Control 

The theoret i cal benefi ts deri ved from predator control are based on opti mi sti c 
results  from a sti l l  experi mental program . Research by the Servi ce and Oregon 
Department of F i sh and Wi l dl i fe i nto predator i ndex i ng suggests that predat i on 
from northern squawfi sh i s  not a s i gn i fi cant probl em i n  al l reservoi rs ,  and 
predat i on rates may be l ower i n  mi d-reservoi r areas than previ ousl y  estimated . 
Th i s  same research est i mates that predati on l osses are consi derably l ower i n  
the l ower Snake Ri ver reservo irs than i n  the l ower Col umbi a .  Smal l mouth bass 
may al so be as i mportant a predator on wi l d  juven i l e  sal mon as squawfi sh 
(Tabor et a7  I n  press ; D.  Bennett , Pers . Comm . } .  

It  i s  al so quest i onabl e whether reservoi r  drawdown woul d re·sul t i n  greater 
effect i ve predator · dens i t i es ,  as i s  suggested i n  the DEIS . I f  predators were 
randoml y di stri buted throughout the ent i re reservo i r  vol ume , drawdown woul d 
certai nly i ncrease predator dens i t i es .  However, northern squawfi sh occur 
pri mari ly  i n  shal l ow-water { N i gro et a 7  1985 ; Ward et a 1 ·  1 991 } ,  so reduced 
reservoi r vol umes duri ng drawdown may not change thei r den s i ty .  What the 
response of northern squawfi sh or any other sal mon i d  predator to reservoi r  
drawdown mi ght be i s  pure specul at i on at th i s  t ime .  

The mortal i ty rate per day o f  travel t ime ( 2 . 26 percent per day}  deri ved from 
the Col umbi a Ri ver Ecosystem Model i s  possi bl y  3-5 t i mes too h i g h .  Th i s  i s  
based on recent Servi ce research and revi s i on of the John Day mi d reservo i r  
area conducted by Serv i ce researchers . {Th i s  i nformat i on was recently 
provi ded to the  model ers but was not avai l abl e for the  anal yses} . In  
add i t i on ,  several other effects of the predator removal program are not 
addressed . These i ncl ude : 1 }  compensatory responses i n  popul at i ons of other 
res i dent predator spec i es such as wal l eye , smal l mouth bass and channel 
catfi sh , 2} popul at i on changes of other prey spec i es fol l owi ng removal of 
northern squawfi sh , and 3} changes i n  the predat i on rates on smelts  by 
wal l eye , smal l mouth bas s ,  catfi sh and other resi dent predators due to  reduced 
compet i t i on and changes i n  smo·l t ( prey}  dens ity . 

Transportati on 

Transportat i on benefi ts are expressed i n  terms of a rat i o  of surv i v i ng 
transported fi sh/ surv i v i ng control ( i n-ri ver mi grat i ng }  smel ts . I n  most cases 
these control groups were subj ect to di fferent hol d i ng and rel ease strateg i es 
than the transport groups . These di fferences may have confounded the 
transport benefit  and survi val resul ts of these studi es .  Transport groups 
were rel eased bel ow Bonnevi l l e  Dam concomi tant ly  wi th other transported fi sh , 
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whereas control groups ·were rel eased wi thout add i t i Qnal non-transported fi sh . 

Control fi sh are usual l y  hel d for several hours ( about 4-7) before rel ease . 
In  the case of transported groups , the tri p downri ver i n  the truck or barge 
takes about 36 hours . The control s have a very short . recovery peri od , wh i l e  
the transported fi sh have much l onger to recover from the stress of  
col l ecti on . Due  to these hol d i ng and recovery strateg i es ,  there may be  
di fferences in  the  stress l evel s between control s and transports (TRG 1 992 ) . 
Congl eton et a 1 . ( 1 985) found that chi nook with h i gher pl asma cort i sol l evel s 
were captured by predators at a h i gher rate than fi sh  wi th l ower l evel s .  
Matthews et a 1 .  ( 1 987) measured pl asma cort i sol l evel s of fi sh at Lower 
Gran i te after thei r capture from the raceways , after marki ng ,  and after 
transport to L i ttl e Goose Dam and compared corti sol l evel s to a control 
groups . The data showed that pl asma corti sol l evel s returned to pre-marki ng 
l evel s when fi sh arri ved at L i ttl e Goose Dam . Ther� were , however , 
consi derabl e vari at i ons i n  val ues for i nd i v i dual fi sh . The test was conducted 
between Apri l 1 3  and Apri l 21 . Th i s  t i me peri od i s  i n  the earl y mi grat i on 
peri od , wh i ch l i mi ts the appl i cabi l i ty of the resul ts of the test ( TRG 1 992 ) . 

Transport stud i es at Lower Gran ite Dam i n  1 986 and 1989 with spri ng/summer 
chi nook are wei ghted to the earl i er mi grat i ng hatcnery fi sh . Therefore , 
transport benefi t rat i os at Lower Gran i te Dam pri mar i l y  refl ect the response 
of hatchery ,  and not wi l d ,  fi sh to transportat i on (TRG 1992 ) . 

The tranportati on stud i es at McNary Dam depend on recovery of adul ts at 
several s i tes wi t h i n  the bas i n �  rather than returns to the proj ect , as 

• 

occurred i n  the Lower Gran i te study . A 1 00% sampl i ng strategy was not • impl emented at several of these sampl i ng si tes , as was impl emented at Lower 
Gran i te Dam . Recover i es of  spri ng chi nook from the McNary Dam stud i es al s o  
appear t o  be weighted to  hatchery returns . 

Transport benefi t rat i os are based on the percentage of observed adul t returns 
to vari ous sampl e l ocat i ons . These percent observed-return val ues are based 
on smal l numbers of  observati ons i n  some cases . Wh i l e  the cal cul ated 
transport benefi t i s  h i gh ( 1 . 6  or 2 . 5 ,  for exampl e) , the actual returns may be 
very l ow .  As a resul t ,  transport benefi t rati os �re a poor i nd i cator of fi sh 
survi val and do not prov i de the ent i re pi cture of survi val (TRG 1 992 ) . 

Adul t Passage Improvements 

Adul t passage i mprovements are esti mated to i ncrease adul t survi val by 6% . 
These are opt imi st i c  est imates and are not supported by any evi dence . 

· Servi ce Al ternati ve 

The proposed Serv i ce al tern at i ve woul d provi de the improved i n-water mi grati on 
cond i t i ons that we bel i eve resul t in the greatest survi val of j uveni l e  
mi grants . The drawdown at Lower Gran i te to 7 1 0  woul d prov i de i ncreased fl ows 
and more effect i ve spi l l . Research conducted by NMFS (G i orgi et a 1 . 1 988) at 
Lower Gran i te to eval uate the effect i veness of spi l l  for pass i ng j uven i l e  
mi grants showed the percentage of spi l l ed j uven i l e  sal mon to be 1 . 5 to 2 t i mes 
greater than the percentage of fl ow spi l l ed ,  i . e ( 40% of the j uven i l es spi l l ed 

• at 20% spi l l  l evel s ,  60% of the j uven i l es sp i l l ed at 40% spi l l ) .  
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Thi s  al ternati ve wi l l  al so prov i de an opportun i ty for moni tori ng and 
eval uati ng bi ol ogi cal effects , both posi.t i ve and negat i ve ,  of a drawdown . 
Ongoi ng research ,  such as the Snake Ri ver adul t passage eval uat i on study and 
the smol t moni tori ng program , wi l l  provi de moni tor1 ng of adul t and juveni l e  
passage cond i t i ons duri ng 1993 . The b i ol ogi cal effects of gas supersaturati on 
i s  an i ntegral part of the smol t moni tori ng program through the mai nstem Snake 
and Col umbi a ri vers i n  1993 . Thi s  mon i tori ng effort , al ong with an expans i on 
of the gatewel l di pp i ng abi l i ty at the Lower Grani te project , shoul d al l ow for 
real t i me moni tori ng and eval uati on of juveni l e  and adul t fi sh passage 
conditi ons i n  1993 . Conti ngency pl ans wi l l  al so be i n  pl ace to mod i fy 
drawdown operati on shoul d .mon i tori ng efforts show impacts whi ch have not been 
addressed . 

Some negative  effects due to drawdown of Lower Gran ite pool to 710  MSL and 
associ ated spi l l  operati ons may occur . Drawdown to 710 MSL at Lower Grani te 
coul d i mpact adul t passage by degrad i ng condi t i ons i n  the tai l race near the 
exi st i ng adul t fish  passage faci l i t i es . Thi s  i mpact coul d resul t from spi l l  
operati ons whi ch erode tai l race and fi sh entrance cond i t i ons and el evate gas 
supersaturati on l evel s .  

Impacts to juveni l e  f ish  from the drawdown and spi l l  operati on i ncl ude 
bi ol ogi cal effects of gas supersaturati on ,  a change i n  fi sh  passage effi ci ency 
and poss i bl e  del ay i n  the forebay due to decreased water vel oci t i es through 
the turbi ne i ntakes . Loss of juveni l e  reari ng _habi tat from Apri l 1 through 
June 15 woul d occur,  but may be mi ti gated by i ncreased mi grat i on rates through 
the reservoi r . 

The adul t fi shway entrances at Lower Grani te were pl aced where fi sh coul d 
l ocate them under spi l l  cond i t i ons approachi ng 100 , 000 cfs , and an operati ng 
powerhouse of 30 , 0000 cfs . Turner et a l  ( 1 983 ) found that adul t fi sh were 
del ayed when spi l l  exceeded 40, 000 cfs . Current research ( Bjornn et a 7  1 992)  
has shown average adul t mi grati on t imes of 30 hours i n  each of the l ower Snake 
Ri ver reservoi rs and 30  hours to pass each project . Thi s  i nd i cates that 
under current ri ver· cond i t i ons and project operati ons , there i s  a s i gni fi cant 
probl em of adul t pass age del ay at the l ower Snake Ri ver projects . Gi ven the 
current passage probl ems , it i s  not cl ear whether the drawdown to 710 MSL wi l l  
improve or s i gni fi cantl y worsen adul t passage at the project . 

OTHER RESOURCES 

Dworshak 

Resi dent Fi sh - The preferred al ternat i ve (Al ternat i ve 4) i n  the DEIS 
operates Dwors hak Reservoi r  pri mari ly for the benefi t of anadromous fi s h ,  and 
so may impact resi dent fi sh .  Res i dent fi sh i n  the reservoi r woul d der i ve the 
greatest benefi ts from operati ons wh i ch woul d mai ntai n water surface 
el evati ons as constant as poss i bl e .  Hi gh reservo i r  water vol umes wh i ch woul d 
maximi ze water retent i on t ime and mi n i mi ze entrai nment of kokanee sal mon , 
zoopl ankton and phytopl ankton woul d al so be benefi c i al . The preferred 
al ternat i ve wi l l  actual ly  i ncrease water surface el evati on fl uctuat i ons by 1 5-
20 feet beyond what occurs presently,  and i n  average years woul d i ncrease the 
fl ow rate of water through the reservo i r  in spri ng and summe r .  Al though 
general i zed concl usi ons about potenti al i mpacts from the preferred al ternati ve 
can be made ,  the Corps document does not d i scl ose with suffi c i ent prec i s i on 
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how fl ows wi l l  be rel eased i n  spri ng_ and summer from Dworshak. Therefore, i t  
i s  very d i ffi cul t to eval uate speci fi c i mpacts to - resi dent fi sh and wi l dl i fe 

• resources .  · 
. 

I n  spri ng 1 992 , the reservoi r water l evel s were h i gh enough to i nundate areas 
of the shorel i ne ,  where annual forbs and grasses had col oni zed the exposed 
banks of the reservoi r .  Resi dent fi sh  may have benefi ted from the i ncreased 
benthi c  and terrestri al i nsect producti on associ ated wi th the fl ood i ng of the 
shorel i ne vegetat i on �  Thi s ,  however ,  was a short term benefit of the change 
i n  reservoi r pool operat i ons under the 1 992 fl ow al ternati ve ( and al ternati ves 
2 through 5 for 1 993) . Currently ,  fi shery producti on i n  Dworshak Reservoi r  
may be decreasi ng ;  over the l ast two years , average s i ze of kokanee appears to 
be decl i n i ng i ndependent of density .  Thi s  may be attri butabl e t o  zoopl ankton 
entrai nment through the dam,  or a general decl i ne i n  reservoi r  product i v i ty 
commonl y  observed i n  reservoi rs as they age (M . Mai ol e ,  Pers . Comm. , Idaho 
Dept . F i sh and Game) . 

Potenti al impacts to smal l mouth bass spawn i ng habitat al so exi st . Smal l mouth 
bass spawn i n  the spri ngt i me al ong shorel i nes . The faster and earl i e r  i n  the 
year reservoi r  drawdown occurs , the greater the l i kel i hood of i mpacts to 
spawni ng .  Al so ,  access to spawn i ng streams by fal l spawn i ng fi s h ,  i ncl udi ng 
kokanee and bul l trout , may be i nhi bi ted by l arge drawdowns i n  water surface 
el evat i on .  Large drawdowns may cause streams fl owi ng i nto the reservoi r to 
fl ow over broad , coarse a.l l uvi al depos i ts ,  l eaving a braided , shal l ow channel 
wi th di ffi cul t access for fi sh . 

Resi dent Wi l dl i fe - Dworshak Reservoi r  i s  typi cal l y  drafted up to 1 00 • feet i n  fal l and wi nter and refi l l ed i n  earl y spri ng and summer. 
Consequently,  l i ttl e ri pari an and wetl and vegetat i on has devel oped al ong the 
reservoi r .  Because the operat i ng range o f  the reservoi r  pool woul d not change 
wi th the fi ve fl ow al ternat i ves , they are expected to have l i ttl e impact 
(pos i t i ve or negat i ve )  on ri pari an and wetl and vegetati on ,  and shal l ow water 
habi tats i n  the reservoi r .  The reservoi r  recei ves l i ttl e use by waterfowl 
except as a resti ng area duri ng mi grat i on .  Dworshak Reservoi r  al so i s  
i nfreque�tly used by aquat i c  furbearers because of the wi de fl uctuati ons i n  
pool l evel and correspond i ng l ack of shorel i ne cover. 

Wh i l e  the total range over whi ch the reservoir  pool i s  operated wi l l  not 
change , on average under al ternati ves 2 through 5 ,  the reservoi r  pool wi l l  be 
4-9 feet h i gher i n  the spri ng and an average of 1 0  feet l ower i n  the summer i n  
compari son wi th past operati ons . These changes i n  reservoi r  l evel s coul d 
reduce res i dent fi sh popul ati ons ( see Res i dent Fi sh sect i on )  and thus 
negati vely impact the food base for bal d eagl es (Ha 7 i aeetus 7 eucocepha7us)  and 
ospreys (Pandion ha 7 i aetus) . The proposed changes i n  pool el evat i ons  may al so 
concentrate fi sh i n  the smal l er reservoi r  pool , and poss i bl y  i ncrease foragi ng 
opportun i t i es for eagl es and ospreys on a short term bas i s .  

I n  many wi nters , i ce forms on upper Dworshak Reservo i r  extendi ng down to Dent 
Bri dge . I n  col d wi nters , the ent i re reservoi r  can freeze over . When the 
reservoi r  l evel i s  l owered i n  the wi nter, the i ce on the reservo i r  edges i s  
weakened or forms huge , sl anted bl ocks of i ce al ong the steep s i des of the 
reservoi r .  These areas of i ce often entrap and ki l l  wh i te-tai l ed deer 
(Odocoi 7 eus virgini anus) (Meul eman et a 7 .  1 989) . Fl ow al ternat i ves wh i ch • change the reservo i r  l evel fl uctuat i on patterns coul d al l ev i ate or make th i s  
si tuat i on worse . 
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Cl earwater Ri ver 

Resi dent Fi s h- Di scuss i on i n  the DEIS of res� dent fi sh resources i n  the 
Cl earwater Ri ver bel ow Dworshak Dam i s  extremel y l imi ted . Al though resi dent 
fi sh  resources are not abundant i n  thi s area compared to those i n  Dworshak 
Reservo i r ,  resi dent rai nbow trout (Sa 7mo ga i rdneri ) ,  mountai n whi tefi sh  
(Prosopium wi 7 7 i amsoni ) ,  northern squawfi sh , and sucker (Catastomus spp . )  
speci es do occur . These speci es may provi de l i mi ted recreati onal 
opportuni ti es for angl ers , and may be i mportant to other fi sh and wi l dl i fe 
spec i es whi ch use the area, i ncl udi ng wi nteri ng bal d eagl es . 

Any al terat i on of the natural hydrograph woul d l i kel y affect nat i ve fi sh 
speci es compared to pre-i mpoundment condi t i ons . However, i n  some respects , 
the sel ected al ternati ve may benefi t nati ve resi dent fi shes by provi d i ng more 
natural fl ow cond i t i ons than i n  recent years , wi th i ncreased fl ows i n  the 
spri ng and summer .  

Resi dent Wi l dl i fe - Average monthly fl ows and seasonal peak fl ows i n  the 
Cl earwater Ri ver bel ow the dam have been al tered by the Dworshak project . The 
average spri ng peak fl ow has been del ayed one month from May to June and the 
magni tude of the fl ow has been reduced from 51 , 600 cfs to 40 , 300 cfs 
(Kronemann and Lawrence 1988) . The suppl emental fl ow rel eases from Dworshak 
for sal mon of 900 KAF between Apri l 1 5  and June 1 5 ,  and 270 KAF above a 1 , 200 
cfs mi n i mum d i scharge from June 16 to August 30 ,  coul d be used to shi ft the 
fl ows i n  the Cl earwater Ri ver toward the natural hydrograph for the ri ver . 

Fl ows rel eased out of Dworshak for salmon thus have the potenti al to i mprove 
cond i t i ons for resi dent wi l dl i fe nat i ve to the Cl earwater Ri ver drainage .  Any 
changes i n  the hydrograph whi ch more cl osel y approxi mate the natural 
hydrograph and benefit aquat i c  resources on the Cl earwater Ri ver shoul d 
theoreti cal l y  i mprove conditi ons for speci es dependant on the ri ver . Speci es 
whi ch may benefi t i ncl ude ri ver otters ( Lutra canadensis) , bal d eagl es , 
nesti ng Canada geese (Branta canadensis) , and mi gratory bi rds that uti l i ze the 
ri pari an .vegetati on al ong the ri ver (Kronemann and Lawrence 1 988) . 

Lower Snake Ri ver Projects 

Aquati c Resources - The operation at MOP woul d l i mi t fi sh spawn i ng i n  
the operati onal zone , wh i ch woul d red uce the l i kel i hood of dewateri ng .of eggs . 
Thi s  i s  l i kely to have some pos i t i ve effects on res i dent fi sh spawn i ng 
succes s ,  wh i ch woul d be negated to an unknown degree by the l oss of shal l ow 
water rear i ng habi tat from operati on at MOP .  Some subi mpoundments may al so be 
i sol ated from the mai n ri ver at MOP . Many of these subi mpoundments are fai rl y  
l arge and deep and can support f i s h  throughout the summer . However , there may 
be a l i mi ted number where water qual i ty may deteri orate over the summer and 
resul t i n  mortal i ty of res i dent and an adromous fi sh trapped i n  the 
subimpoundment . 

Benth i c  commun i ty ·product i on shoul d not be affected by operati on at MOP ,  
because current pool fl uctuati ons l i mi t benthi c commun ity devel opment wi thi n 
the operat i onal zone . Mol l uscs may be affected , al though there i s  a general 
l ack of knowl edge about these spec i es on whi ch an anal ys i s  can be based . 
Freshwater mussel s such as Anodont a spp . are mobi l e  and coul d move i nto the 
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operat i onal zone,  where they woul d be affected by the MOP drawdown . Spec i es 
requ i r i ng an i ntermedi ate host for l arval forms coul d potenti al ly  be affected · • 
i f  the proposed al ternati ves al tered host di stri but i on or numbers . 

Operati on at 7 1 0  MSl at lower Gran ite woul d have more severe i mpacts on 
aquati c resources . Spawni ng of resi dent fi sh spec i es such as smal l mouth and 
l argemouth bass (Hi cropterus sa 1mo ides) , crappi e (Pomoxi s  spp . ) ,  yel l ow perch 
(Perea f1 avescens) and bl ueg i l l s  ( Lepomis macroch i rus) woul d be greatly 
affected , as  the shal l ow backwaters preferred for spawni ng woul d be  dewatered 
duri ng a port i on of the spawni ng season.  Early spawners , such as yel l ow 
perch , woul d be most affected . Reari ng habi tat for fi sh woul d al so be 
affected by dewateri ng for a peri od of t ime .  However, the spec i es that woul d 
be most affected are exot i �  spec i es ,  and therefore of a l ower pri ority than 
nat i ve spec i es ,  al though thei r recreati onal val ue i s  recogni zed .  Smal l mouth 
bass i n  parti cul ar are al so recogni zed as a s i gni fi cant predator on j uven i l e  
sal mon i ds , and a reducti on i n  the i r  numbers may be benefi c i al t o  anadromous 
fi sh . 

Benthi c  product i on i n  the drawdown zone wi l l  be greatl y reduced by operati on 
at 7 1 0  MSl ,  and it  i s  l i kel y that the i ncreased water vel oci t i es wi l l  l i mit  
zoopl ankton product i on .  Th i s  wi l l  affect resi dent fi sh  growth and product i on .  
There wi l l  al so be an affect on mol l uscs , al though the test drawdown i n  1 992 
has probabl y al ready el imi nated mol l uscs wi thi n the proposed drawdown zone .  

Aquat i c  pl ant beds woul d be el i mi nated by the drawdown , al though aquat i c  
pl ants beds are not parti cul arl y wi despread o n  lower Granite .  They were 
probabl y al so al ready affected by l ast years test drawdown . 

I ncreased fl ows through the reservoi rs wi l l  resul t from Al ternati ves 2-5 . 
Water retenti on t i mes woul d be decreased to a smal l extent , whi ch may reduce 
zoopl ankton product i on to some unknown degree , al though the effect shoul d be 
i ns i gn i fi cant . The mod i fi ed 1 992 operati ons {Al ternat i ve 4) may have a 
sl i ghtly di fferent effect on zoopl ankton producti on because of the di fferences 
i n  the t i mi ng of water rel eases . 

Wetl ands/Ri pari an - I n  general , wetl and and ri pari an vegetati on can be 
expected to temporari ly  col on i ze sui tabl e substrates i n  exposed areas . The 
l ong term prospect for survi val of col on i zi ng perenni al vegetat i on i s  unknown 
i n  the operat i ng zone , but the 2 month drawdown to 7 1 0  wi l l  not permi t i ts 
establ i shment bel ow MOP . Annual pl ant spec i es are l i kel y to prol i ferate on 
s i l t  and mud substrates , al though they are not l i kel y to mature bel ow the 
el eveati on of MOP . Exi st i ng ri pari an and wetl and vegetati on that i s  de
watered for a prol onged peri od of t i me i s  l i kely to experi ence some stress ,  
and potenti al l y some mortal i ty .  A reducti on i n  regenerat i on i n  exi sti ng 
ri pari an vegetat i on may al so occur . 

Waterfowl - Waterfowl nest i ng i sl ands may be exposed to i ncreased 
predati on at MOP operat i on .  Duri ng 1992 , two i sl ands , F i shhook i n  I ce Harbor 
fool and Swi ft Isl and i n  lower Gran i te pool , fa i l ed to produce any Canada 
geese . Both i sl ands had a l ong h i story of goose product i on .  Swi ft I sl and was 
spec i fi cal ly affected by the test drawdown , as it was l andbri dged duri ng l ate 

• 

March when nest i ng i s  i n i t i ated . landbri dg i ng i s  not necessary ,  however , for 

• predators to access i sl ands as coyotes may swi m to i sl ands i f  fl ows , water 
depth , and wi dth of the channel are not excess i ve .  The drawdown to 7 1 0  MSl 
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wi l l  precl ude Canada · geese nest i ng on i sl ands on �ower Gran i te , al though 
nesti ng may sti l l  occur on cl iffs • 

There wi l l  be posi t i ve and negat i ve effects to food resources for waterfowl 
and other aquat i c  bi rds from the proposed al ternati ves . Duri ng spri ng/sUtllller, 
the amount of shal l ow water and backwater habi tat avai l abl e for foragi ng 
waterfowl wi l l  decrease , al though stabl e water cond i t i ons may favor the 
devel opment of aquat i c  pl ant beds bel ow MOP . Aquati c  foragi ng areas for 
waterfowl wi l l  be practi cal ly el i mi nated duri ng the drawdown to 710 MSL . 
However, pi oneeri ng annual and emergent hydrophyti c  pl ants , when they are 
i nundated duri ng the fal l and wi nter, wi l l  provi de a. food source for 
waterfowl . 

The di stance to escape cover for Canada goose broods from foragi ng areas may 
be i ncreased at some l ocati ons by MOP . It i s  expected , however ,  that broods 
woul d shi ft the i r  feedi ng to shorel i nes where vegetati on i s  col on i z i ng the 
shorel i ne and i s  immedi ately adj acent to the water. With a drawdown to 710 
ft . MSL , access to foragi ng areas for broods wi l l  be very di ffi cul t ,  and 

' predati on woul d probably be s i gn i fi cant . 

Furbearers - Exposure of beaver ( Castor canadensis) and muskrat (Ondatra 
zibethica) l odges and ri ver otter dens duri ng spri ng and summer has been 
ident i fi ed as an impact . As ki ts typi cal ly  are born i n  Apri l when the 
proposed al ternati ves woul d be i mpl emented , thi s woul d be a s i gn i fi cant 
i mpact , parti cul arl y at 71 0 ft . MSL .  Another impact with operati on at MOP , 
woul d be that as l odges are exposed , other l odges woul d be bui l t  at MOP 
el evat i on .  These l odges woul d be refl ooded when the pool s are rai sed i n  l ate 
summer, wh i ch woul d al so affect beaver popul ati ons . Food avai l abi l i ty woul d 
be s i gn i fi cantly affected at 710 MSL ,  as the di stance between the water' s  edge 
and ri pari an vegetat i on woul d be great , and beavers and muskrats woul d be 
exposed to i ncreased predation wh i l e  traversi ng the drawdown zone . Mol l uscs 
and crayfi sh popul ati on s ,  whi ch are important prey speci es for otters , woul d 
be al so be drast i cal l y  affected . One benefi t of a reduced beaver popul ati on ,  
however , i s  that i ncreased devel opment of ri pari an vegetati on may occur . 

Other Wi l dl i fe - Other speci es that woul d most l i kel y be affected by 
operati on at MOP or 701 MSL woul d be those speci es wh i ch rel y on emergent 
vegetat i on .  Speci es such as rai l s ,  marsh wrens ( Cistothorus pa 1ustri s)  and 
red-wi nged bl ackbi rds (Age1 a ius phoeniceus) woul d be unl i kel y to nest i n  
emergent vegetati on i f  i t  i s  dewatered . Breedi ng ki l l deer ( Charadrius 
vociferus) and spotted sandpi pers (Act i t i s  macularia) , as wel l as mi grati ng 
shorebi rds , woul d be l i kel y .  to benefi t ,  however, from the exposed shorel i nes 
and mudfl ats . 

Grand Coul ee 

Aquati c Resources - Effects on fi sh and wi l dl i fe resources are l argel y 
l imi ted to those affected by changes i n  water retent i on t ime or drawdown 
timi ng . Water retent i on times affect the pri mary product i v i ty of the 
reservoi r, and water retenti on t imes of 30 to 35 days have been i dent i fi ed as 
bei ng necessary to provi de an adequate forage base for resi dent fi sh . 
Al ternati ves 2-4 woul d tend to i ncrease fl ows through the reservoi r ,  l oweri ng 
pri mary producti vi ty and subsequent res i dent fi sh prod uct i on .  
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Entrai nment of fi sh , . rai nbow trout and kokanee i n  part i cul ar , i s  known to 
occur, and coul d be s i gni fi cant under these al ternat i ves , parti cul arl y i n  good 

• water years . Juveni l e  wh i te sturgeon entrai nment may al so be of concern . 
Effects to resi dent fi sh from entrai nment and l owered pri mary producti vi ty 
woul d be greatest wi th Al ternat i ve 4 ,  and woul d be greater i n  good water years 
than i n  poor water years . Effects woul d be compounded when rel ati vely .good 
water years i n  the upper Col umbi a requi re draft i ng of Coul ee for fl ood 
control , and poor water condi ti ons on the Snake requi red i ncreased fl ows for 
anadromous fi sh . 

Medi an water el evati ons are vi rtual l y  i denti cal for al l al ternat i ves from May
December . The shi ft of fl ood control from Dworshak to Grand Coul ee i n  
Al ternat i ve 4 ,  however, woul d requi re deeper drafti ng of lake Roosevel t  i n  
excess of the power draft from March - early Apri l  i n  moderate water years , 
and therefore woul d potenti al ly have the greatest effect on fi sh popul ati ons . 
The drawdown duri ng the wi nter affects kokanee spawn i ng ,  whi ch spawn at high 
water l evel s in  the fal l and early wi nter . The wi nter drawdown dewaters 
redd s ,  wi th deep drafts havi ng the most severe effects , and woul d entrai n 
fi sh , parti cul arl y duri ng certain  moderate-water years . 

Wi l dl i fe - Few i mpacts to wi l dl i fe woul d be expected , wi th the excepti on 
of those speci es that feed on fi sh . Of the greatest s igni fi cance i s  the bal d 
eagl e .  A number of eagl e nests ,  as wel l as several hundred wi nteri ng eagl es , 
are found on lake Roosevel t .  A reducti on i n  fi sh popul at i ons may affect 
reproducti ve success and the carry i ng capacity of Grand Coul ee for both 
wi nteri ng and breedi ng eagl es . 

Hanford Reach 

Effects to the Hanford Reach were not di scussed i n  the EIS . l i ttl e di fference 
i n  medi an fl ows i s  projected out of Pri est Rapids by al ternati ves 2-5 . 
Al ternat i ve 1 di ffers i n  having l ower fl ows from Apri l 1 6-30 and duri ng August 
1-1 5 .  

Aquati c Resources - Fl ow fl uctuat i ons conti nue to strand fi sh i n  
backwaters and s i de channel s al ong the Hanford Reach . It i s  not uncommon i n  
the spri ng to have 3-4 foot hourly drops and 1 0  foot daily changes i n  
tai l water el evati ons at Pri est Rapids . Effects are most dramati c  i n  the 
tai l waters of Pri est Rap i ds and become l ess severe downstream . Fi sh that 
spawn and rear i n  backwaters and s i de channel s are very vul nerabl e to thi s 
type of fl uctuat i on ,  and recrui tment has been severely affected i n  the past . 

• 

Wi l dl i fe - The projected medi an fl ow data from Pri est Rap i ds i ndi cates 
there woul d be no major changes i n  effects to wi l dl i fe from exi sti ng 
condi t i ons . However ,  there are cont i nu i ng effects from Grand Coul ee fl ow 
rel eases and the i nteracti ons of these fl ows with the mi d-Col umbi a· proj ect 
operat i ons . The most si gni fi cant effects are from short-term fl ow surges from 
water rel eases , and the t i mi ng of the i n i t i at i on of a hi gher fl ow reg i me at 
the start of May . B i rds , parti cul arl y Forster ' s  terns (Sterna forsteri ) ,  
i n i t i ate nest i ng at l ow el evati ons duri ng l ow fl ows at the end of Apri l and 
start of May , and are subsequentl y fl ooded out by peak dai l y  fl ows duri ng the 
hi gher fl ows i n  May . 

• 

36 



• 

• 

• 

John DaY Project 

Aquat i c  Resources · - Operati on at mi n i mum i rrigat i on pool from May 1 
through August 3 1  woul d have overal l adverse i mpacts to aquat i c  resources . 
Compared to exi sti ng condi t i ons ,  John Day woul d be from 1 to 2 . 5  feet l ower 
duri ng May and June and 4 to 5 . 5  feet l ower duri ng July and August under the 
preferred al ternat i ve (no . 4 ) . Thi s l ower pool l evel woul d resul t i n  
consi derabl y l ess wetted area and a l oss of avai l abl e backwater adul t spawn i ng 
and juven i l e  rearing · habi tat for warmwater speci es such as smal l mouth bas s ,  
l argemouth bass , crappi e  and bl ueg i l l . In addi t i on ,  eggs l ai d  i n  the 
shal l ower waters by earl i er spawners , l i ke yel l ow perch , woul d be dewatered 
before hatchi ng as the reservoi r  drops . 

· 

Fi sh  access to backwaters connected by cul verts to the Col umbi a Ri ver woul d be 
compl etel y el iminated at el evat i ons greater than the reduced pool l evel . F i sh 
and other aquati c l i fe remai n i ng i n  theses cut-off backwaters woul d l i kel y di e 
or be severel y stressed duri ng the l ow water summer peri od . The four-month 
dewateri ng of shal l ow areas woul d el i mi nate a port i on of the aquati c 
i nvertebrate popul at i on .  Thi s  woul d adversel y i mpact resi dent fi sh whi ch 
depend on i nvertebrates as a s i gni fi cant food source . Losses of aquat i c  
vegetation woul d  occur a s  water l evel s receded . Thi s  woul d resul t i n  a 
reduct i on i n  essent i al cover habi tat for res i dent fi sh . 

The shal l ow backwater areas contai n  important food organ i sms and other 
nutri ents whi ch pl ay a rol e i n  the overal l food chai n of the Col umbi a Ri ver . 
Dewateri ng the upper port i on of these areas wi l l  el i mi nate the i r  contri buti on 
to the Co.l umbi a Ri ver ecosystem . 

A reduct i on in angl i ng opportun i t i es and success i s  al so expected . Some of 
the popul ar shorel i ne angl i ng areas i n  the backwaters woul d be dewatered and 
fi shermen woul d have to seek new areas , probabl y al ong a barren shorel i ne .  
Angl i ng i n  areas such a s  the John Day Ri ver arm, whi ch supports a s i gn i fi cant 
smal l mouth bass and channel catfi sh fi shery,  coul d be severel y impacted . It 
i s  expected that angl ers may fi nd it d i ffi cul t to use some of the popul ar boat 
ramps , especi al l y duri ng the July and August . Some of the ramps whi ch may be 
affected i ncl ude Sundal e ,  Threemi l e  Isl and , Paterson Ferry Road , and Umati l l a  
Ri ver . Other l ess devel oped ramps i n  the reservoi r  area coul d al so be 
affected . Use of the boat dock on the l ower John Day Ri ver at Ph i l l i pi Park 
coul d al so be impai red by the l ow water . 

Wi 1 dl i fe Resources - Adverse impacts to wi l di i fe are ant i ci pated because 
the reduced reservo i r  l evel affects major wetl and and ri pari an habitats . Some 
of the areas where effects to wi l dl i fe are of pri mary concern are McCormack 
Sl ough , Paterson Sl oug h ,  Wi l l ow Creek,  Gl ade Creek , Whi tcomb I sl and Sl ough , 
and Crow Butte Sl ough . 

S i gn i fi cantly l ower pool l evel s duri ng June , Jul y ,  and August are of 
part i cul ar concern because th i s  i s  the peri od of greatest growth and 
producti v i ty for aquat i c  pl ant spec i es such as sago pondweed , a major 
waterfowl food . Large product i ve beds of sago and other aquat i cs woul d not 
tol erate exposure ·caused by the drawdown and woul d l i kely di e .  Emergent beds 
of bul rush and cattai l are l ess vul nerabl e to exposure than submergent 
spec i es ,  but woul d l i kely undergo severe stress because of the l ength and 
t i m i ng of the drawdown . Many of these speci es may be l ost over t i me .  
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The l oss of benth i c  and aquati c pl ant commun iti es woul d create s i gni fi cant 
food shortages duri ng a cri ti cal peri od for waterfowl duri ng thei r mi grat i on 

• stopover each fal l .  I n . addi t i on ,  spri ng and summer waterfowl nesti ng and · 

reari ng act i v i ty woul d be el iminated i n  most of the dewatered backwater are a .  

The ri pari an habi tat l oss resul t i ng from t h e  extended drawdown woul d adversely 
affect aquat i c  furbearers . An imal s such as beaver,  muskrat , mi nk ,  and ri ver 
otter woul d be forced to seek new habi tat as the water l evel receded . Many 
furbearers woul d not surv i ve the shorel i ne change because cover woul d be 
i nadequate al ong the new waters edge . The new shorel i ne woul d not be expected 
to devel op adequate cover because i t  woul d re-fl ood i n  September . W i l dl i fe 
l osses are al so expected i n  many of the habi tats not di rectly connected to ·the 
Col umbi a Ri ver . These wetl ands and ponds , l i ke those i n  the I rri gon Wi l dl i fe 
Management Area , respond to water l evel changes i n  the Col umbi a Ri ver. Many 
of them dewater al most i mmed i atel y when the reservoi r drops . These areas 
prov i de i mportant habi tat to many types of wi l dl i fe i ncl udi ng waterfowl , 
shorebi rds , nongame bi rds , and furbearers . The pai nted turtl e ,  l i sted as a 
sens i t i ve speci es by the ·State of Oregon , woul d be s i gn i fi cantly i mpacted by 
the l oss of these ponds . 

CURRENT AND PAST MONITORING 

A vari ety of mon i tori ng acti ons were i mpl emented on the Col umbi a and Snake 
rivers i n  conj unct i on wi th the 1 992 test drawdown of lower Gran i te Reservoi r  
and 1 992 operati on o f  John Day and the lower Snake Proj ects . Some o f  these 
mon i tori ng act i v i t i es provide data that are useful for eval uati ng al ternati ves 

• for 93 Fl ows , or are act i v i ti es wh i ch woul d be useful to cont i nue to mon i tor 
l ong-term effects . Other mon i tori ng , however , was rel evant only  to the lower 
Gran i te test drawdown . A bri ef descri pt i on of pert i nent moni tori ng acti v i t i es 
rel evant to 93 Fl ows i s  provided .  

ANADROMOUS FISH 

Current mon i tori ng programs i ncl ude the Annual Smol t Moni toring Program and 
the Gas Supersaturat i on Moni tori ng Program. These are establ i shed , ongoi ng 
moni tori ng programs . 

LOWER SNAKE PROJECTS 

Shorel i ne Habi tat 

The mon i tori ng study of shorel i ne vegetati on ( Ph i l l i ps 1992)  had two facets . 
The shorel i ne pl ant i ng eval uated survi val of fi ve wetl and pl ant spec i es 
pl anted i n  the operat i onal zone ( between the mi n i mum and maxi mum operat i ng 
pool el evat i ons)  at si tes on lower Gran i te and L i ttl e Goose . Pl ant spec i es 
d i vers i ty an_d cond i t i on of pi oneeri ng vegetati on wi thi n the operat i onal zone 
and establ i s hed r i par i an vegetat i on above ord i nary h i gh water were eval uated 
at al l lower Snake proj ects . 

The shorel i ne pl ant i ng eval uat i on demonstrated that Carex obnupt a had the • h i ghest surv i val rates , l argely because they were not grazed by Canada geese . 
Surv i val rates for Deschamps i a  caespi tosa was i ntermed i ate wh i l e  survi val of 
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Sci rpus va l idus, Carex aperta and. Eleocharis pa lu�tris were most severel y 
affected by water l evel and goose graz i ng . 

The s i gni fi cance of these fi ndi ngs i s  that Carex obnupta may be the best 
spec i es to use for pl ant i ng where geese are present , i f  the desi red resul t i s  
establ i shment of vegetat i on for coveri ng a shorel i ne .  Where forage producti on 
for geese i s  desi red , preferred spec i es for geese shoul d be pl anted , 
recogni zing that l i ttl e veget at i onal structure wi l l  devel op . However, most 
s i gn i fi cantly ,  there · may be l i ttl e need to repl ant the shorel i ne where 
pi oneeri ng vege�ati on i s  present . Even i f  pl anted vegetati on becomes 
establ i shed , i ts bi ol ogi cal functi ons woul d be i ns i gn i fi cant i n  rel ati onsh i p  
t o  natural ly  regenerati ng veget ati on .  

The report fai l s  t o  adequately descri be the i nterrel ati onshi p  between 
substrate,  adj acent vegetati on and vegetati on i nvad i ng the zone between OHWL 
and MOP . Personal observat i on i nd i cates that there may be s i gni fi cant 
vari abi l i ty between s i tes and thi s may i nfl uence what areas mi ght need 
revegetat i on . - The report i s  al so overl y opt i mi st i c  i n  attri but i ng funct i ons 
such as bufferi ng and fi l ter i ng of sedi ments and parti cul ate matter from 
agri cul tural fi el ds to thi s regenerat i ng vegetat i on .  

Soi l  Sampl i ng 

Data were col l ected on so i l s  characteri sti cs wi thin  the drawdown zone on Lower 
Gran i te and Li ttl e Goose and bas i c  i nformat i on gathered on pH , nutri ent l evel s 
and organi c content . Th i s  i nformati on has been tabul ated , but the sui tabi l i ty 
of these soi l s  for vegetati on establ i shment has not been eval uated . The si tes 
were not i dent i fi ed as to whether they were depos i t i onal s i tes or erodi ng 
shorel i ne s i tes . 

Mol l uscs 

The effects of the Lower Gran i te drawdown were i ndependently eval uated by 
Frest and Johannes ( 1 992 ) , who provide a bas i c  descri pt i on of the mol l usc 
fauna of · Lower Grani te Reservoi r . Log i st i c  and fundi ng l i mi tat i ons prevented 
a comprehens i ve study , but useful  data were obtai ned . 

The Asi an cl am (Corbicu l a  fluminea) i s  the most abundant speci es i n  Lower 
Gran i te ,  and suffered h i gh mortal i ty ,  al though many of the specimens were 
al ready l ong dead . Two mol l usc species ,  wh i ch are candi date spec i es under the 
Endangered Speci es Act , ·Lhe shortface l anx (Fishero l a  nutta 1 7 i i )  and the 
Cal i forn i a  fl oater (Anodonta ca l iforniensis) , were found dur i ng drawdown . The 
Cal i forn i a  fl oater was found to have been s i gn i fi cantl y affected , and the 
shortface l anx was potent i al l y affected to a mi nor extent . 

Th i s  brief survey of lower Gran i te h i ghl i ghted the need for a more 
comprehensi ve study of the mol l usc fauna wi thin  those areas wh i ch woul d be 
affected by the proposed 93 Fl ows . Al though the mol l usc faun a i n  Lower 
Gran i te has been greatly red uced i n  d i vers i ty and numbers by i mpoundment and 
poss i bl y  water qual i ty factors , they st i l l  const i tute an important food 
resource for fi sh · and wi l dl i fe ,  and a few rare speci es st i l l  persi st .  
Condi t i ons for mol l uscs down stream , parti cul arl y i n  the Col umb i a  Ri ver , are 
more favorabl e ,  and greater spec i es di vers i ty and numbers may be present , 
al though few surveys have been done . 
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Benthi c Invertebrates 

A draft report on benthi c  sampl i ng { Paci fi c Northwest Laboratory 1993) became � 
avai l abl e just pri or to compl eti on of thi s  report , and had not yet been 
revi ewed by the Corps . The report tentati vely concl uded that the drawdown d i d  
not have s i gni fi cant adverse i mpacts on benthi c  organ i sms o n  soft bottoms i n  
Littl e Goose , but di d not draw concl usi ons on the Lower Gran i te drawdown 
because of the l ack of pre-drawdown data . The authors were cauti ous i n  
attri buti ng observed - i ncreases between March and June i n  chironomids and 
o l igochaetes numbers to the drawdown , because of a l ack of basel i ne data .  
Ri prap and hyporhei c benthos such as  mol l uscs , crayfi sh , amphipods, 
Trichoptera and tube-dwel l i ng chironomids sustai ned heavy l osses , and the 
author concl uded that it shoul dn ' t  take too l ong for popul ati ons to repl en i sh ,  
al though there ar� no data to support thi s  concl us i on for mol l uscs and 
crayfi sh . 

We concur wi th the author ' s  cauti on i n  i nterpreti ng the data without adequate 
control s or knowl edge of the popul ati on cycl es of the benthi c  organi sms , and 
the recommendati on that adequate basel i ne i nformati on be obtai ned pri or to 
another drawdown . 

Waterfowl 

The moni tori ng for waterfowl focused on the March t ime peri od , and 
speci fi cal l y  on Lower Grani te Reservoi r .  Aeri al surveys of wi nteri ng 
waterfowl and nesti ng surveys of Canada geese were conducted . No si gni fi cant 
effects resul ti ng from operat i ng at MOP were descri bed , al though l and bri dg i ng � of Swi ft Isl and and goose nesti ng structures duri ng the test drawdown occurred � { Lonni e Mettl er, USACE ,  Pers . Comm) . Consequently ,  no goose nesti ng took 
pl ace . 

Hel i copter surveys of cl i ff nesti ng geese was al so carri ed out . Thi s  provi ded 
data on the number of geese nest i ng on cl i ffs wi th the test drawdown . A 
report on the cl i ff surveys was not prepared , but the number of nests counted 
i s  compa�abl e to 1988 , the l ast year cl i ff surveys were done ( Boe 1988) . 

Furbearers 

Furbearer mon i tori ng was l i mi ted to the actual drawdown peri od - at Lower 
Gran i te ,  and few i mpacts were descri bed i n  the l i mi ted qual i tat i ve descri pti on 
(USACE 1992a) . A number of beaver l odges were observed to h ave been expos�d , 
but the actual effect of the exposure of these l odges on beaver was not 
descri bed . Muskrat and mi nk (Huste 7 a  vison) were observed , but the impacts of 
the drawdown on these speci es were not eval uated . 

Resi dent Fi sh  

The report on  the resi dent fi sh moni tori ng associ ated w ith Lower Gran i te 
drawdown i s  not yet avai l abl e ,  but the data gathered duri ng the mon i tori ng 
wi l l  not be very useful for evaluat i on of operat i on · at MOP because of the vast 
di fference i n  the two acti ons . There were i ndi cati ons from the Lower Gran i te 
moni tori ng that stabi l i z i ng the pool at MOP i n  1991 provi ded benefi ts to 
resi dent fi sh , but these observati ons were made i nc i dental ly  to Bennett ' s � · 
stud i es rel ated to Lower Gran i te dredg i ng . · � 
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Intensi»e mon i tori ng - of strandi ng was carri ed out _ duri ng the Lower Grani te 
drawdown by Washi ngton Department of Wi l dl i fe (WOW) ( 1992)  and NMFS (USACE 
1992) . Thi s  survey provi ded a fai rly  thorough eval uat i on of the strandi ng 
occurri ng dur i ng a deep drawdown i n  Lower Gran i te .  However, i t  di d not 
prov i de the detai l  necessary to eval uate whether strandi ng or i sol ati on of 
backwaters/subi mpoundments occurs wi th a reduct i on of the reservoi rs to MOP on 
the Lower Snake Ri ver Projects or 263 . 2  ft . MSL i n  the case of John Day .  

JOHN DAY 

Moni tori ng duri ng the 1992 drawdown peri od consi sted· of eval uat i ng the 
rel ati onshi p  between the I rri gon and Umati l l a  Hatcheri es wate� suppl y and the 
reservoi r l evel . As the reservoi r  drops , the avai l abl e wel l water for the 
hatcheri es al so decreases . Thi s correl ati on i s  bei ng cl osely stud i ed .  

RECOMMENDED MONITORING 

Many quest i ons have been rai sed concerni ng impacts of the proposed operati on ,  
both pos i ti ve and negat i ve ,  t o  fi sh and wi l dl i fe .  An adequate moni tori ng 
program i s  needed to eval uate the effects that may occur and provide the data 
needed to miti gate effects . Al l moni tori ng efforts shoul d be coordi nated wi th 
the Servi ce and the appropri ate state fi sh and agencies and t ri bes . 

ANADROMOUS FISH 

Moni tori ng programs and conti ngency pl ans to quant i fy and address concerns 
about adul t and j uveni l e  fi sh passage , mi grat ion t imi ng , gas supersaturati on 
and gatewel l d i pp i ng are needed . Detai l s  on these programs wou l d  have to be 
devel oped based on the al ternat i ve sel ected . Mon i tori ng of Lower Gran i te at 
710 ft . MSL woul d  be parti cul ary val uabl e i n  prov i d i ng b i ol ogi cal i nformati on 
duri ng drawdown condi t i ons . 

DWORSHAK 

Resident Fi sh 

Popul ati ons of kokanee sal mon , smal l mouth bass and bul l trout shoul d be 
mon i tored to eval uate potent i al impacts from impl ementat i on of the sel ected 
al ternat i ve .  Entrai nment of kokanee through the dam shou l d  be mon i tored as 
wel l to determi ne effects of reservoi r  vol ume and drawdown rate on these 
popul at i ons . Al so , entrai nment of zoopl ankton andjor zoopl ankton producti on 
in the reservoi r  shou l d  be mon i tored to identi fy potent i al impacts to resi dent 
fi sh forage in the reservoi r .  Spawn i ng streams for fal l spawn i ng kokanee 
sal mon and bul l trout shoul d  be mon i tored to ensure that passage of adul ts  
i nto spawn i ng streams is  not i nhibi ted .  Spawni ng success of smal l mouth bass 
shoul d be mon i tored to eval uate potent i al impacts from reservoi r water surface 
el evat i on fl uctuat_i ons i n  l ate spri ng and earl y summer .  

Resi dent Wi l dl i fe 

I n  conj uncti on with moni tori ng of the impacts of the fl ow al t ernat i ves on 
resi dent f ish ,  the effect of the change i n  the fi sh popul at i ons on osprey and 
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bal d  eagl es shoul d be mon i tored . Changes i n  the _operati on of- the reservoi r  
coul d negati vely impact these . fi sh-eati ng raptors by reduci ng . the s i ze of 

• their  prey popul ati ons . · Al ternat i vely ,  the l oweri ng of the reservoi r  could  
resul t i n  fi sh be i ng more avai l abl e to  osprey and eagl es i f  they are 
concentrated i n  the smal l er reservoi r  pool . 

Entrapment of wh i te-tai l ed deer by reservo i r  i ce shoul d be mon i tored . Thi s  i s  
another si tuat i on where impacts of reservoi r  draft i ng coul d be l essened or 
i ncreased dependi ng on how the reservoi r  operati ons are changed under 
al ternati ves 2 through &. 

CLEARWATER RIVER 

Resident Fi sh 

Moni tori ng of rai nbpw trout and mountai n  whi tefi sh abundance may be 
appropri ate , s i nce these are two resident fi sh spec i es whi ch coul d be affected 
by the preferred al ternat i ve ,  and they may be used by angl ers and by other 
fi sh and wi l dl i fe speci es i ncl udi ng bal d eagl es . 

Resident Wi l dl i fe 

Nest i ng success of Canada geese on i sl ands , ri ver otter use of ·the Cl earwater 
Ri ver, and trends i n  ri pari an vegetati on establ i shment and survi val shoul d be 
mon itored . The Nez Perce Tri be i s  currently studyi ng ri ver otter use of the 
ri ver . Thi s  study coul d be conti nued or expanded to exami ne the impacts of 

• the fl ow al ternat i ves wi th l i ttl e addit i onal cost (see al so Lower Snake River 
Project) . The fl ows are l i kely to benefi t res i dent wi l dl i fe and the i r  
habi tats i f  they are provided s o  that the ri ver fl ow more cl osely resembl es 
the natural hydrograph of the ri ver pri or to the constructi on of Dworshak Dam .  

LOWER SNAKE RIVER PROJECTS 

Vegetati on 

1 992 provided a weal th of i nformati on on pl ant i nvas i on of the operat i onal 
zone . A l ong term mon i tori ng effort on permanent pl ots i n  the operat i onal 
and exi st i ng ri pari an zone i s  needed to fol l ow up on these i n i t i al studi es .  
Mon i tori ng shoul d :  

1 .  Characterize successi onal changes and descri be , at l east i n  a 
qual i tati ve. sense , the factors that affect vegetat i on successi onal 
patterns . 

2 .  Determi ne surv i val rates and growth of i nd i v i dual s of woody speci es 
i n  the operati onal zone,  with the object i ve of determi n i ng the 
poss i b i l i ty of devel opi ng permanent woody ripari an vegetat i on .  

3 .  Mon i tor tree and shrub growth and l ong-term surv i val i n  the ri pari an 
zone . The 1 992 moni toring report stated that ri pari an vegetati on above 

• OHWL was not stressed by operati on at MOP .  Thi s  does not , however,  
recogn i ze that there may h ave been reduced growth , may be del ayed 
mortal i ty or that the pool s occas i onal ly  fl uctuated up to OHWL i n  1 992 , 
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whi ch woul d have rewatered the ri pari an zone .  These fl uctuati ons were 
not consi stent with the _pl anned operati on rif the reservoi rs for j uveni l e  

. sal mon , al though they were undoubtedl y benefi ci al to ri pari an 
vegetat i on . 

4 .  Moni tor noxi ous weed growth and di spersal i n  the operati onal zone . 

Mol l uscs 

The pauci ty of synthes i zed data on mol l usc popul ati ons for the Col umbi a and 
Snake Ri ver reservoi rs l i mi ts the poss i b i l i t i es of effecti vely eval uat i ng 
i mpacts of di fferent operati onal scenari os on mol l usc commun i t i e s ,  
parti cul arl y  rare speci es . Systemat i c  sampl i ng of nearshore areas i n  the 
Lower Snake Ri ver projects is needed , and the mol l usc communi ty shoul d be 
descri bed i n  terms of speci es occurrence and dens i t i es rel ati ve to water depth 
and vel oci ty ,  and substrates . Th i s  i nformat i on woul d be val uabl e for the 
System Operati on Revi ew and the System Confi gurat i on Study al so . 

Waterfowl 

Moni tori ng of nesti ng attempts and nesti ng success of Canada geese shoul d 
conti nue on i sl ands that may dewatered at 710  ft . MSL or be otherwi se 
vul nerabl e to predators under the MOP operat i on .  The change i n  operati ons 
mi ght resul t i n  accel erated sediment depos i t i on ,  whi ch wi l l  reduce water 
depths between i sl ands and the mai nl and . 

A potenti al benefi t whi ch may be deri ved from operat i on at MOP i s  the growth 
of moi st soi l  pl ants such as smartweed , whi ch are uti l i zed by waterfowl . 
These pl ants woul d become avai l abl e to waterfowl when the pool i s  rai sed i n  
l ate summer . Whether thi s food source i s  used by waterfowl coul d have 
management impl i cati ons for future operat i on s .  We therefore recommend that 
areas with s i gn i fi cant moi st soi l annual s be mapped (great detai l  i s  not 
necessary) and thei r use by waterfowl monitored . 

Fur bearers 

The Nez Perce tri be i s  conducti ng a tel emetry study on otters on the 
Cl earwater Ri ver . Extens i on of thi s study i nto the Snake Ri ver woul d provide 
useful i nformat i on on otter habi tat use,  parti cul arl y denn i ng habi tat . Thi s  
woul d permi t a better analys i s  of the effect of al ternat i ves on otters . 

Beaver l odges establ i shed at MOP operati onal l evel s shoul d be l ocated and 
the i r  occupancy status eval uated after the pool i s  rai sed i n  l ate summer . 

Resi dent Fi sh 

If poss i bl e ,  Bennett ' s  stud i es i n  Lower Gran i te shoul d be des i gned to 
i ncorporate sampl i ng whi ch woul d  permi t an eval uat i on of the effects of MOP or 
710  ft . MSL operati on on resi dent fi sh .  Expansi on of the study to a pool not 
affected by the test drawdown woul d provide more val i d  i nformat i on . 

A l ate summer survey of subi mpoundments shoul d be conducted to i dent i fy any · 
h av i ng water qual i ty probl ems affect i ng fi sheri es . 
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GRAND COULEE 

Bal d Eagl es 

The numbers of nest i ng and wi nter i ng bal d eagl es on Lake Roosevel t are 
s i gn i fi cant . These numbers have bui l t  up based on a food resource that has 
devel oped under past - operat i ons . The 1992 and 1993 operat i on s ,  however, 
propose cont i nu i ng shi fts of fl ood control to Grand Coul ee , wi th a re.sul t i ng 
potenti al decl i ne i n  fi sh popul ati ons from entrai nment and reduced 
product i v i ty .  How thi s  may affect bal d eagl es i s  l a·rgely un known , as data on 
bal d eagl e food habi ts on Lake Roosevel t are not avai l abl e .  Basel i ne data on 
bal d eagl e food habi ts shoul d therefore be gathered . 

Resi dent Fish  

Impacts to Grand Coul ee fi sh popul ati ons are a major i ssue . The Serv i ce 
supports proposal s whi ch requi re fl ood control shi fts to Grand Coul ee and the 
i ncreased draft i ng to provi de adequate fl ows for anadromous fi sh . However, 
we al so recogni ze the s i gn i fi cance of the res i dent fi sh popul ati on ,  and are of 
the opi n i on that a hydroacoust i cal study to eval uate resi dent fi sh entrai nment 
i s  needed • .  Th i s  would permi t an eval uat i on of the factors rel ated to 
entrai nment , such as the seasonal t i mi ng of entrai nment and fl ow l evel s ,  
patterns and durati on at which entrai nment occurs . Thi s  woul d assi st i n  
devel op i ng operat i on criteri a whi ch woul d reduce entrai nment . 

Benth i cs 

Very l i ttl e i s  known about benthi c  organi sms i n  Grand Coul ee and the effect of 
draft i ng on the i r popul ati ons . Mon i tor i ng of benthi c  i nvertebrates pri or to 
draft i ng ,  after draft i ng and after refi l l  i s  needed . 

HANFORD REACH 

The exact rel ati onsh i p  between fl ows out of Grand Coul ee and Pri est Rapi ds and 
i mpacts to wi l dl i fe us i ng i sl ands on Hanford Reach i sl ands has not been 
adequately descri bed . Actual mon i tori ng of i sl ands , or model i ng of fl ows to 
pred i ct el evat i ons at i sl ands across a range of fl ows i s  needed at key nest i ng 
i sl ands . 

JOHN DAY 
The correl at i on between reservoi r l evel changes and fi sh and wi l dl i fe habitat 
impacts requ i res detai l ed mon i tori ng to devel op an accurate quant i fi ed 
assessment . A bri ef descri pt i on of mon i tori ng needs for the John Day 
Reservoi r  fol l ows . 

Backwater Habi tats· 

• 

• 

Th i s  woul d i ncl ude mon i tori ng the rel at i onsh i p  between the reservoi r l evel , • water l evel s i n  the backwaters , and impacts on aquat i c  and r i pari an vegetat i on 
i n  these backwaters . Changes i n  wi l dl i fe use of the backwaters shoul d al so be 
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moni tored . Th i s  woul d i ncl ude changes duri ng the drawdown peri od , as wel l as 
any possi bl e  changes that occur duri ng fal l  and w1 nter months because of 
reduced food suppl y and/or vegetati ve cover . 

Wetl ands not di rectlY connected to Col umbi a  Ri ver 

Th i s  i ncl udes ponds and wetl ands l i ke those i n  the Irri gon Wi l dl i fe Management 
Area . Mon i tori ng needs are bas i cal l y  the same as i n  i tem No . 1  above . Impacts 
to the pai nted turtl e shoul d al so  be eval uated 

Ripar i an habi tat 

The response of ri pari an vegetati on al ong the Col umbi a Ri ver to the extended 
drawdown peri od shoul d be eval uated . Mon i tori ng of effects shoul d concentrate 
on the ri pari an vegetati on pri mari l y  i n  the upper reservoi r  above the Whi tcomb 
Isl and-Boardman area . Vegetati on on i s l ands , such as Longwal k Isl and , shou l d  
al so be eval uated for drawdown i mpacts . Wi l dl i fe use of these shorel i ne areas 
shoul d be noted . 

Resi dent Fi sh 

F i sh i n  backwater or cul verted areas whi ch woul d be exposed duri ng extended 
drawdown condi t i ons may become stranded and subject to stress or mortal i ty .  
Areas that can be i dent i fi ed where thi s i s  l i kel y t o  occur shoul d al so be 
moni tored . 

Spawn i ng l ocat i ons and t i mi ng for warmwater speci es shoul d be i dent i fi ed .  As 
the reservoi r  l evel drops , these areas would  be moni tored to determi ne 
drawdown i mpacts . 

Hatcheri es Water Supply 

Moni tori ng of the rel at i onsh i p  of the reservoi r  l evel to the ava i l abl e water 
supply at the Umati l l a  and Irri gon Hatcheri es shoul d cont i nue . 

Mol l uscs 

Ava i l abl e data on mol l usc popul ati ons i n  John Day Reservo i r  i s  extremely  
l i mited .  Two mol l usc speci es , whi ch are l i sted as  candi dates under the 
Endangered Spec i es Act , are found i n  the reservo i r .  These are the shortface 
l anx (Fishero l a  nutta l l i i )  and the Cal i forni a fl oater (Anodonta  
ca l i forn i ensis) . Nearshore areas i n  the reservoi r shou l d  be sampl ed to 
determi ne mol l usc habi tat l ocat i on and potent i al impacts from drawdown . 

MITIGATION 

JOHN DAY 

Fi sh and wi l dl i fe l osses are expected i n  backwaters , wetl ands , ri pari an zones , 
and poss i bl y  i sl and habi tats duri ng the drawdown peri od . Efforts to prevent 
these l osses shoul d be i ncorporated i nto proj ect pl ans . Di k i ng and pumpi ng 
water i nto the upper porti ons of sl oughs such as Paterson , McCormack , Wi l l ow 
Creek shoul d be studi ed as one means of reduc i ng l osses . Water used from the 
Col umbi a Ri ver woul d not be cons i dered a new water wi thdrawal as these 
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backwaters are normal l y  fl ooded wi tn Col umbi a Ri ver water . Pl ans shoul d al so  
be  devel oped to i rri gate key ri pari an and wetl and areas wh i ch woul d be 

• dewate.red by the drawdown . 

Repl acement of water supply l osses at the I rri gon and Umat i l l a  Hatcheri es 
woul d l i kely be necessary . Efforts shoul d be d i rected toward determi n i ng the 
extent of the l oss  and the best means of provi di ng water to compensate that 
l oss . 

Some of the proj ect-caused ri pari an wi l dl i fe habi tat l osses may be offset by 
i mprovi ng cond i t i ons on exi sti ng i sl and s .  Important i sl and habi tat ,  whi ch was 
once pl enti ful i n  thi s part of the Col umbi a Ri ver , i s  now very l i mi ted . If  
properl y desi gned , i sl and restorat i on coul d prov i de both ri pari an and i sl and 
habi tat benefi ts for wi l dl i fe .  Further i nvesti gati on shoul d be conducted to 
i dent i fy spec i fi c  isl and areas for thi s potenti al as wel l as shorel i ne areas 
where ri pari an habi tat coul d be improved . 

CLEARWATER RIVER 

Resi dent Fi sh  

A j usti fi cati on and re-eval uat i on of  fl ood control rul e curves for both l ocal 
fl ood control and system fl ood control shoul d be compl eted to ensure that 
present fl ood control efforts wh i ch cause l arge pool el evat i on fl uctuati ons 
are appropri ate ,  and are not i mp acti ng fi sh and wi l dl i fe resources 
unnecessari l y .  The preferred al ternati ve wi l l  actual l y  approxi mate the 

• n atural hydrograph more than past operat i ons , but wi l l  do so wi th an i ncrease 
i n  pool el evat i on fl uctuati ons beh i nd Dworshak Dam .  S i mi l ar fl ows may be 
achi evabl e wi th l ess drast i c  water surface el evat i on fl uctuati�ns , whi ch woul d 
l i kely  cause fewer i mpacts to res i dent fi shes i n  Dworshak Reservoi r .  

A d i scussi on o f  the trade-offs between i mpacts t o  resources associ ated wi th 
l arge water surface el evat i on fl uctuat i ons i n  Dworshak Reservoi r  and impacts 
associ ated wi th prov i d i ng l ess stri ngent fl ood control at Dworshak shoul d be 
cons i dered . I n  general , as more fl ood control i s  provi ded , more fl oodpl ai n 
devel opment wi l l  take pl ace i n  areas downstream from the fl ood control 
fac i l i ty ,  whi ch means that costs of i mpacts associ ated wi th a g i ven l evel of 
fl oodi ng wi l l  l i kel y i ncrease over time .  These fl ood control costs shoul d be 
quanti fi ed now for compari son to costs i ncurred by fi sh and wi l dl i fe 
resources ,  and th i s  i nformat i on shoul d be d i scl osed i n  the E I S . Then , efforts 
shoul d be made to al l ow cl ose to natural l evel s of spri ng fl oodi ng to occur 
wi th a mi n i mum fl uctuat i on of water surface el evat i on i n  the Dworshak 
impoundment . We understand the present proposal i n  the DE I S  i s  to transfer 
system fl ood control to Grand Coul ee Dam . Thi s proposed sol ut i on does not 
prov i de more room for compromi se i n  managi ng fl ows for fi sh and wi l dl i fe 
resources , hydropower ,  and fl ood control i n  the Col umbi a Bas i n ,  but s i mply 
transfers the probl em from . one pl ace to another.  

Resi dent Wi l dl i fe 

As d i scussed previ ous l y ,  the suppl emental fl ows rel eased out of Dworshak 
Reservoi r  for sal mon h ave a great potent i al to sh i ft the hydrograph of the 

• river bel ow Dworshak Dam back more cl osely to the natural fl ows i n  the ri ver 
pri or to the construct i on of the dam .  These fl ows coul d then be used to 
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mi t i gate impacts el sewhere on reservoi rs i n  the Snake and Col umbi a Ri vers 
r�sul t i ng from the fl ow al ternat i ves . Some of th� benefi ts of sh i ft i ng fl ows 
i n  the Cl earwater to h i gher and earl i er spri ng fl ows more typi cal of the 
n atural hydrograph i ncl ude h i gher i sl and i sol at i on from predators for nest i ng 
Canada Geese ,  and prov i d i ng annual vari at i ons i n  ri ver fl ows to hel p mai ntai n 
h i gh qual i ty ri pari an vegetat i on on the ri ver for use by mi gratory bi rds and 
ri ver otters . To mi t i gate the i mpacts of the fl ow al ternati ves , the rel eases 
from Dworshak shoul d be des i gned to resembl e as much as poss i bl e  the natural 
hydrograph of the ri ver wh i l e  mai ntai n i ng as stabl e reservoi r  el evati ons as 
possi bl e .  

THREATENED AND ENDANGERED SPECIES 

A B i ol ogi cal Assessment ( BA) eval uati ng effects to threatened and endangered 
spec i es was prepared by the Corps and i ncl uded i n  the Draft E I S .  The 
Servi ce ' s  response to the BA was provi ded i n  the Department of the I nteri or' s  
comments , dated December 2 1 , 1 992 , on the draft EIS  ( FWS Ref. # 1-3-93- I- · 
098) . Based on the i nformat i on provi ded , we d i d  not concur wi th the 
assessment for effect to bal d eagl es on Lake Roosevel t .  We requested a 
eval uat i on of bal d eagl e food habits  and effects to the prey base resul t i ng 
from the proposed al ternat i ves . Thi s  has not yet been recei ved . We concurred 
wi th the rema i nder of the determi nati on . 

RECOMMENDATIONS 

The vari ous model i ng resul ts i nd i cate that the Corps ' preferred al ternat i ve 
wi l l  only resul t i n  a smal l improvement i n  survi val of juven i l e  outmi grants . 
Even these benefits are based on the quest i onabl e assumpt i ons of improvements 
resul t i ng from transportat i on ,  predat i on control and adul t  passage cond i t i ons . 
The Serv i ce therefore recommends the impl ementat i on of the al ternati ve 
proposal previ ously descri bed and recommends i ts eval uati on i n  the 
Suppl emental Envi ronmental Impact Statement . Thi s  al ternat i ve wi l l  provi de 
s i gn i fi cantl y better fl ow condi t i ons , and wi l l  el imi nate transportati on duri ng 
that peri od of outmi grat i on when i n-ri ver cond it i ons are more favorabl e .  Our 
pos i t i on i s  that the most favorabl e downstream mi grati on cond i t i ons pos s i bl e  
shoul d be provi ded , and that downstream mi grants be kept i n  the ri ver duri ng 
the earl y port i on of the j uven i l e  outmi grat i on .  The fl ow target i s  the 1990 
Col umbi a Bas i n  F i sh and Wi l dl i fe fl ow recommendati on .  Our rat i onal e for our 
recommendati on i s  as fol l ows : 

In-water Mi grati on of F i sh  

The  recent anal ys i s  of transportat i on of juveni l e  sal mon i ds rai ses 
consi derabl e doubts as to the effect i veness of the program . The fi sh are 
exposed to consi derabl e stres s ,  and ch i nook stocks have conti nued to decl i ne 
des p i te transportati on .  I n  l i ght of the recent an al ysi s of predati on ,  whi ch 
i ndi cates that predat i on i s  probably not as h i gh as prev i ously  thought , i t  i s  
preferabl e to keep downstream mi grants i n  the ri ver as l ong as favorabl e i n
ri ver cond i t i ons and FPE can be provi ded . Dur i ng the l atter part of the 
outmi grat i on ,  it may be more d i ffi cul t to ma i ntai n adequate mi grat i on 
cond i t i on s ,  and the benefi ts from transportat i on may outwe i gh i t s negat i ve 
effects for some spec i es .  
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Fl ow Augmentati on/Lower Grani te Drawdown 

We bel i eve that additi onal water from the Upper Snake Ri ver, Dworshak and • 
Upper Col umbi a Ri ver shoul d be made avai l abl e for fl ow augmentat i on .  
Add i t i onal water from the Upper Snake Ri ver i s  part i cul arly important . The 
Corps has only  proposed one al tern at i ve whi ch provi des water from the upper 
Snake Ri ver . The opt i on commi ts 1 90 KAF .from unspeci fi ed storage project s .  
Thi s commi tment , whi l e  not guaranteed , represents only  1 percent o f  the more 
than 1 8  MAF di verted · i n  the upper Snake Ri ver ( Brendecke and Mann 1991 ) .  
Tol i sano and McDowel l { 1 989) found more than 700 KAF of uncontracted water i n  
fi ve mi ddl e and upper Snake bas i n  reservoi rs as of 1 986 . We propose that more 
water shoul d be made ava i l abl e for fl ow augmentat i on purposes . 

Drawdown of Lower Grani te to 710  ft . MSL wi l l  enhance fl ow cond i t i ons on that 
reach of the ri ver wi th mi nimal negative effects to anadromous fish . It woul d 
al so provi de an opportunity for the eval uati on of b iol ogi cal effects of a 
drawdown . There woul d be negat i ve effects to other bi ol ogi cal resources ,  but 
we bel i eve that these are outwei ghed by the benefi ts to anadromous fi sh . 
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• 1.0 Introduction 

This document addresses potential impacts ofthe proposed 1993 coordinated 
Columbia River hydropower system operation on the continued existence of 
the following listed species: Snake River sockeye salmon (Oncorhynchus 
nerka) and spring, summer, and fall chinook salmon (Oncorhynchus 
tshawytscha). 

This biological assessment (BA) represents a coordinated effort by the 
Bonneville Power. Administration (BPA), the Army Corps of Engineers 
(Corps), and the Bureau of Reclamation (BoR) as the operating agencies 
responsible for the operation of the federal hydroelectric projects and the 
transmission system in the Pacific Northwest and coordination under the 
U.S.-Canadian Treaty and the Pacific Northwest Coordinating Agreement. 
This BA builds on the 1992 BAs to evaluate interim flow improvement 
measures in 1993. �e two BAs prepared in 1992 are: the Biological 
Assessment 1992 Operation of the Federal Columbia River Power System 
(BP A, January 1992) and Salmon Biological Assessment (Corps, BoR, BP A, • January 1992). 

• 

The flow improvement measures considered in this BA involve some 
combination of measures similar to those selected in the 1992 BAs-and 
implemented for 1992 through consultation with National Marine Fisheries 
Service (NMFS). 

Specifically, this BA presents four lowered pool operation/augmentation 
combinations, in addition to the no action alternative. 1he alternatives are 
addressed in detail in the 1993 Interim ·columbia and Snake Rivers Flow 
Improvement Measures for Salmon Supplemental Environmental Impact 
Statement (SEIS) (Corps, BoR, BPA, February 1993). The alternatives are: 

1 .  Without-project conditions; or the no action alternative, which would 
involve continued operation under the water management rules in place 
from about 1985 through 1990. 

2. The 1992 operation alternative, excluding the March drawdown test of 
Lower Granite and Little Goose . 



3. The 1992 operation alternatives (without the March test drawdown) 
modeled to display potential impacts to Libby and Hungry Horse. 

4. The 1992 operational alternatives (without the March test drawdown), 
plus adjustments to salmon flows from Dworshak. 

5. The 1992 operational alternatives (without the March test drawdown), 
plus adjustments to salmon flows from Dworshak, and modeled to show 
no water from the upper Snake. 

The preferred alternative is Alternative 4. 

A number of nonflow measures are also included in this Assessment. 1bey 
are part of the proposed action. 

1 .0.1 Project Action Area 

The "action area" covered by the 1993 BA must include "all areas to be 
affected directly or indirectly by the Federal action and not merely the 
·immediate-area involved in the action." (50 CFR. & 402.02). The listed 
species migrate from the Snake River through the Columbia River and into 
the Pacific Ocean. From the ocean, they retum to spawning grounds in Snake 
and Columbia River tributaries. The action area thus encompasses the· 
Columbia River Basin, extending from the Snake River Basin to the Pacific 
Ocean. 

The immediate area of this Assessment is the Columbia River Basin: from 
the estuary at the mouth of the Colmnbia River (at the Pacific Ocean) up to 
and including Dworshak Reservoir (on the North Fork of the Clearwater 
River in Idaho), an� upstream to Libby Dam in Montana. 

The Hells Canyon Complex projects also influence the hydrology and ecology 
of the Lower Snake River. These projects are owned and operated by Idaho 
Power Company (IPC); operation may be substantially independent of 
Federal and Canadian project operations. This assessment considers the 
influence of the Hells Canyon Complex projects upon Federal river 
operations and their resulting impacts on listed species. 
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The principal subjects of this Assessment are the Fedeml projects whose 
operation affects Snake River sockeye salmon, spring/summer chinook 
salmon and fall c�ook salmon. This includes storage projects in the upper 
Columbia River Basin and the eight run-of-river projects in the lower Snake 
and Columbia Rivers. 

The storage projects of interest are: 
• Dworshak and Libby, operated by the Corps; 
• Grand Coulee and Hungry Horse, operated by the BoR; and 
• Arrow and Mica in Canada, operated by B.C. Hydro. 

All run-of-river projects are operated by the Corps. These are: 
• Lower Granite 
• · Little. Goose 
• Lower Monumental 
• lce Harbor 
• McNary 
• John Day 
• The Dalles 
• Bonneville. 

Detailed information about these projects is available in the 1993 SEIS 
(Corps, BoR, BPA, February 1993), and The Columbia River System.: The 
Inside Stoty (BPA, Corps and BoR, 1991) . 
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1.1 Operations 

1 .1.1 SJlllllD.illY of 1992 Qperations 

BP A, the Cotps, and the BoR coordinate operation of 14 large scale Federal . 
hydroelectric projects in the Columbia River basin, other Federal projects, 
and water released from Canadian projects. The Cotps operates twelve 
projects, and the BoR operates two. Within operating requirements 
developed by the Cotps and BoR, BP A schedules and dispatches power 
produced by these projects through the Federal transmission system. For a 
general description of the coordinated system, see the contents of the 1993 
SEIS (Cotps� BPA, BoR, February 1993) and The Columbia River: The 
Inside Stmy (BoR, Cotps, BPA September 1991) . . 

1 .1 .2 Flow Augmentation Measures 

The following table summarizes actual 1992 water releases for spring and 
summer migrants and a.dul1; passage coordinated by the operating agencies. 

• 

Available water was released within flood control. and other operating 
• requirements based on rew-time monitoring. 

Table_1.1-1. ·COMPARISON OF PROPOSED 1m BIOLOGICAL OPINION 
(D.O.), 1.992 ACTUAL, AND 1993 PROPOSED FLOW 
AUGMENTATION :MEASURES1 

Proposed 1992 1992 Actual 
0 1tiom Operations 

May 1-June 30: May 1-June 30: 
Spring/Summer Released 3.45 MAF 
Juveriile Migrants of Water Budget 
3.45 MAF of Water from upper . 
Budget released Columbia. 
from Upper 

1993 Proposed 
Operations 

May 1-June 30: 
Same as 1992 
operations. 

Columbia. --------��------------------�------------------� 

1 BRN = Browalee 
CDN = Cuadim projects 
DWR = Dwonbak 
IDA = Jabn Day 

GCl.. = Grmd Coolee 
LSN =LowecSaab projects 
PRD =Priest Rapids 
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Ma� 1-IIlDc 3Q; 
Spring/Summer · 
Migrants 
Release up to 3.0 
MAF additional 
storage from upper 
Columbia based on 
runoff volume 
forecast. 

Amil l5:Amil3Q; 
Release flood 
control volume 
from DWR shifted 
to GCL. 
No proposed flood 
control shift from 
BRN. 

Ma� I-Inne 3Q; 
Released 2.75 MAF 
additional water 
from GCL and 
CON. 

Im 13-23: 
ReJ.eased 0.25 MAF 
of additional water 
from GCL and 
CON. 
No flood control 
volume required at 
DWR. No shift 
from DWR to GCL 
in 1992 
No flood control 
volume available to 
shift from BRN to 
GCL in 1992. 

5 

MIX 1-Iune 3Q; 
Release up to 3.0 
MAF of additional 
storage from upper 
Columbia based on 
runoff volume 
forecast. 

Ami1 15-Ami1 3Q; 
Release flood 
control volume 
from DWR shifted 
to GCL. 

Ami1 15:Aln:il3Q; 
Release flood 
control volume 
from BRN shifted 
to GCL . 



Proposed 1992 

Operations 
Aprl1 1Hunc 1S: 
Spring/Summer 
Migrants 
Release up to 1142 
kaf based on runoff 
volume forecast: 
900 leaf Water 
Budget plus min. 
outflow of 2 kcfs 
fcom DWR. 

Apri1 1S-Mu  30: 
Spring Migrants 
Release up to 1 10 
kaf Water Budget 
from BRN. 

April 1Hu� 1S: 
Spring 
Migrants 
Release up to 190 
leaf from upper 
Snake River. 
.Iun� 16:A:upst 31: 
Summer/Fall 
Migrants 
Release 400 kaf 
from DWR/upper 
Snake River above 
min. outflow of 1.2 
kcfs from DWR. 

S�tem� 1-30: 
Temperature 
Benefits for Adults 
Release 200 leaf 
from DWR for 
temperature control 
study. 

1992 Actual 

Operations 
April 1Hnne 1S: 
Implemented 
proposed 
operations. 

May 1-7: �Iemen ted 
proposed 
operations. 
No water available. 

zm �12 st 1�12: · 

Released 2Jj7 .2 leaf 
from DWR. 

.Iuly 2-11: 
Released 139.2 kaf 
from BRN/upper 
Snake River. · 

S�tembsa: 2-12: 
Released 200 kaf of 
storage from DWR 

. for adult flow 
augmentation. 
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1993 Proposed 
O_perations 

Amil 1Hun� 1S: 
Release up to 1148 
leaf based on runoff 
volume forecast: 
1000 kaf Water 
Budget plus min. 
outflow of 1.2 kcfs 
from DWR. -

Ami1 1S-Mu3a: 
Release up to 1 10 
leaf Water Budget 
from BRN. 

AmD 1Hune 1S: 
Release up to 190 
leaf from upper 
Snake River. 

.I1m� 16:Sm!t 30: 
Release up to 470 
leaffrom DWR 
above 1.2 kcfs min. 
outflow. 

.IDly 1-31; 
Release 137 kaf 
from BRN/upper 
Snake River • 

.Inne Hi-S�L 30 
Release 470 kaf 
from DWR above 
1.2 kcfs min. 
outflow. 

• 

• 
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Proposed B.O. 
Operations 

Fall Adults 
No proposed 
release from BRN. 

Amil l-luh 31; 
Spring/Summer/ 
Fall Migrants 
Operate the four 
LSN projects within 
1 ft. of MOP. 
Mu 1-&lpS; 31: 
Spring/Summer/ 
Fall Migrants 
Operate IDA at 
min. irrigation pool 

1992 Actual 
Operations 

· No water released 
from BRN. 

AmiJ. l-Octnber 31: 
Implemented 
proposed 
operations. 

Mu 1-Au&Yst31: 
Implemented 
proposed 
operations. 

1993 Proposed 
Operations 

�"mber 1-30: 
Release up to 100 
kaf from BRN. 

�temQm: 1-30: 
Release up to 100 
kaf from upper 
Snake. 
Amil 1-lu!I 31: 
Same as 1992 
operations. 

Ma� 1-All�mst 31: 
Same as 1992 · 
operations. 

The following is a detailed narrative explaining the water releases displayed 
in the preceding chart. 

1992 FLOW AUGMENTATION 

Grand Coulee and Canadian Projects 

During the May 1-June 30 period, the operating agencies provided-3.45 MAF 
Water Budget. 

During the May 1-June 30 period, the operating agencies released an 
additional 2.75 MAF from Grand Coulee and Canadian projects. Water was 
accumulated in Lake Roosevelt (above Grand Coulee Dam), which is 
operated by BoR, and in Arrow Resetvoir, which is �perated by the British 
Columbia Hydro and Power Authority. The remaining 0.25 MAF was 
released during the period of July 1l-23 . 

No flood control volume was available to shift from Dworshak or Brownlee 
to Grand Coulee. 
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Lower Snake River 

Between April 1 and October 31 ,  the four lower Snake River reservoirs 
(Lower Granite, Little Goose, Lower Monumental and Ice Harbor) were 
operated within one foot of minimum operating pool. 

Lower Columbia River 

Bonneville, The Dalles, and McNary Reservoirs were operated in the normal 
operating range. John Day Reservoir was operated between 262.8 and 264 
during May. Between June 1 and August 31 ,  John Day Reservoir was 
operated near elevation 264 to 265 to retain irrigators' pumping capability. 

Dworsbak Reservoir 

From April 21 to June 9, 1 142 kaf was released from Dworshak which 
included 900 kaf of water budget and a minimum discharge of 2 kcfs (242 
kat). 
From July 4-12 and July 14-19, up to 267.2 kaf was released from Dworshak 
in addition to minimum outflow of 1 .2 kcfs for a summer flow augmentation. 

Between September 7 and September 17, 200 1:caf was released from 
Dworshak in addition to minimum outflow of 1 .2 kcfs provided for adult 
migration. 

Brownlee and Upper Snake River Basin 

From May 1-7, Brownlee Reservoir released 1 10 kaf. Storage water was not 
available from the BoR projects and upper Snake River water banks. 

Between July 2-1 1 , Brownlee Reservoir was dnrlted 139.2 kaf for summer 
flow augmentation. BPA, BoR, and IPC arrange_d for 90 kaf of Snake River 
basin uncontracted storage to refill this draft after October 1992. 
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• SUMMARY OF PROPOSED ACTIONS FOR 1993 · 

1993 Flow Augmentation Measures 

• 

• 

A more complete discussion of proposed 1993 flow measures can be found in ·  
the 1993 SEIS (Cotps, BoR, BP A, February 1993). During the periods of the 
year other than those described below, the projects will be operated in a 
manner consistent with providing the flow augmentation. 

Grand Coulee and Libby and/or Canadian Projects 

During the May 1 - June 30 period, the operating agencies will release 3.45 
MAF Water Budget for Columbia River flow augmentation. 

During the May 1 - June 30 period, 1he operating agencies will release up to 
3.0 MAF of additional flow augmentation frOm Grand Coulee, Libby and/or 
Canadian projects if the adjusted April final forecast of 1he January - July 
runoff volume at The Dalles Dam is 90 MAF or less. If 1he adjusted fprecast 
runoff at The Dalles Dam is 90 MAF or more, only the eXisting Water Budget 
volume of 3 .45 MAF will be used for flow augmentation from May 1 to June 
30. Between Apri1 15 to April 30, the operating agencies will arrange to shift 
flood control volumes, if available, from Dworshak and Brownlee to Grand 
Coulee. 

Lower Snake River 

Between April l and July 31,  the four lower Snake River reservoirs (Lower 
Granite, Little Goose, Lower Monumental and Ice Harbor) will be operated 
within one foot of minimum operating pool 

Lower Columbia River 

Bonneville, The Dalles, and McNary Reservoirs will operate in the normal 
operating range. John Day ReseiVoir will be drafted to near 262.5 ft. starting 
May 1 and ending August 31 , 1993, except when a higher reseiVoir level is 
needed to retain irrigators' pumping capability . 
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Dworshak. Reservoir 

When the official April forecast for the April-July volume runoff at Lower 
Granite Dam is 1 6  MAF or less, Dworshak Reservoir will provide, in 
addition to minimum release requirements of 1 .2 kcfs, 1000 kaf of water to 
augment Snake River flows between April l5 and June 15 for a total release 
of 1 148 kaf. If the runoff forecasts is greater than 16 MAF, Dworshak 
Reservoir will provide 900 kaf subject to the following conditions: (a) to the 
extent that natural flows at Lower Granite Dam exceed 100 kcfs, the volume 
of water from Dworshak Reservoir will be reduced, and (b) additional water 
from Dworshak Reservoir (above 900 kat) will be released such that the 
confidence of refill equals 70 percent. 

The operating agencies will arrange for the release of up to 470 kaf from 
Dworshak, above minimum outflow of 1 .2 kcfs, from June 16 to 
September 30. This will allow the flexibility to use the water most effectively 
based on actual conditions. One potential use may be to provide temperature 
control for adults. However this water is used, it is important to base the 

• 

specific timing of the release on real-time data, such as timing predictions 

• from the USFWS life history research, in-season discussions with NMFS, and 
run timing. Dworshak system flood control requirements will be shifted to 
Grand Coulee if the April forecast predicts runoff to Dworshak of 3.0 MAF 
or less. 

Brownlee and Upper Snake River Basin 

For the April l5 - May 30 period, up to 1 10 kafWater Budget from Brownlee 
Reservoir will be released. For the April 15 - June 15 period, the BoR and 
BP A will arrange to release up to 190 kaf from BoR projects and upper 
Snake River water banks that can be made available for water rental. This 
release is dependent upon availability of water surplus to irrigation demands. 
System flood control requirements for Brownlee, if available, will be 
transferred to Grand Coulee. 

BoR, BPA and IPC will arrange for the release of up to 137 kaf of storage 
from Brownlee Reservoir in July. This release is dependent upon the 
replacement from uncontracted storage within BoR projects and surplus 
irrigation water made available for flow augmentation from Idaho water 

• banks. 

10 



• 

• 

• 

Between September 1 - 30, BPA and BoR will arrange for the release of 
up to 100 kaf from the upper Snake for temperature control. This release 
may be dependent upon availability of surplus irrigation water in the 
upper Snake River basin. For the September 1 - 30 period, up to 100 kaf 
from Brownlee Reservoir will be released by IPC for temperature 
control. 

The action proposed by the action agencies includes many measures 
benefiting juveniles. However, improvements now to conditions for 
juveniles will not result in increased adult populations until approximately 
four years later, when the matured juveniles return to spawn. 

Nonftow Measures 

The action agencies propose to implement various non-flow measures ·that 
provide benefits to the listed species. These include measures such as: 

• Screens, bypass improvements, 
• law enforcement, 
• transportation, 
• upstream passage improvements, 
• predator control, and 
• lease-back . 

For more information regarding these measures, and all other measures 
included in this assessment, see Appendix A of this document, the SEIS, 
the Draft 1993 Fish Passage Plan (FPP), and the Corps' Project 
Improvements for · Endangered Species (PIES) Program . 
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• 1.2 1992 CURRENT STATQS OF LISTED SPECIES 

1.2.1 Snake River Sockeye Salmon 

• 

• 

Species and Habitat 

The historical nm size of sockeye saJm.on (0. nerka) from the Snake River was 
estimated to be 150,000 fish (Northwest Power PJanning Council 1986). Most 
of the original rearing habitat for Snake River sockeye saJmon has been 
blocked by irrigation and hydroelectric dams, such as on the Payette and 
Wallow a rivers. Potential production under existing conditions is greatly 
reduced. 

Today, the only natural spawning and rearing of Snake River sockeye saJmon 
occurs in Redfish Lake, located in the Stanley Basin, Idaho. Potential 
production of Redfish Lake has been estimated at 1 ,500 spawning adults 
{Chapman et al. 1990). If access were provided, four additional lakes in the 
upper SaJmon River Basin could support and expand this sockeye saJmon 
population. The Columbia Basin Fish and Wildlife Authority (CBFW A) 
estimates escapement potential for this region to be 6,000 per year (CBFW A 
1991). 1bis estimate does not include the possible reintroduction of sockeye 
salmon into the Payette and Wallowa ecosystems. 

· 

A total of 4,361 sockeye saJmon retumed to-Redfish Lake in 1955, but this 
nUJD.ber has been less than 500 fish since 1958, and less than 100 since 198 1  
(Bjomn et al. 1968, Chapman et al. 1990). Based on counts past Ice Harbor 
Dam, escapement averaged less than 20 fish from 1985 to 1988. Only two fish 
returned to Redfish Lake in 1989; none were obsetved in 1990. In 1991 , 
however, eight sockeye saJmon passed Lower Granite Dam and four were 
captured as they returned to Redfish Lake. In 1992, 15 sockeye salmon passed 
Lower Granite Dam, and one male was captured at Redfish'Lake on September 
25, 1992 . 

13 



Adult sockeye salmon begin entering the Columbia River in April and continue • 
to pass the dams until as late as October. After three winters in the ocean, 
most adults migrate upstream from JlDle to early August ·These fish typically 
arrive at Redfish Lake from mid-July through August to spawn in beach gravel 
during October (Bjornn et al. 1968). Juveniles rear � the lake (1 + to  2+ years) 
before migrating seaward in spring. In recent years, most juveniles passed 
Lower Granite Dam by mid-JlDle (Chajman et al. 1990). 

Because Snake River sockeye salmon are not known to rear in mainstem Snake 
or Lower Columbia River reseiVoirs, the presence of this stock in the project 
area is Hmited to periods of upriver adult migrations (suimner) and downstream 
smolt migration (primarily spring). 

Because of the Snake River sockeye salmon decline, it was deemed appropriate 
to take extraordinary measures to ensure survival of this species. This led to 
the creation of a captive broodstock program in 1991 . The four sockeye 
salmon that returned to Redfish Lake in 1991 were artificially spawned; eggs 
were distributed to two different hatcheries to reduce the risk of accidental loss. 
Approximately 1 ,850 juveniles hatched. In addition, about 750 outmigrants 

• were captured leaving Redfish Lake in the spring of 1991. .These fish are being 
reared in a hatchery. When mature, they will be spawned artificially. 
Offspring will be reared in a hatchery during their early life history, then 
transferred to net pens in one or more of the Stanley Basin nursery lakes in 
spring or fall for release in the fall of the same year. The offspring are 
expected to overwinter in the lake(s) and migrate to the ocean the following 
spring. 

Trapping of adult sockeye salmon returning to Redfish Lake continued in 1992 
On September 25, 1992, one adult male was captured at the Redfish Lake 
Creek weir. A total of 63 ml of milt was cryopreseiVed for use in the future. 

Trapping of some of the juvenile 0. nerka outmigrants from Redfish Lake also 
continued in the spring of 1992, when 79 outmigrating smolts were trapped for 
the captive broodstock program. Based on a trapping efficiency of 13%, 
estimated total run size was 1 ,234 outmigrants (IDFG unpublished data). The 
captured outmigrants are also being reared at a hatchery. 
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The current plan is to begin releasing juveniles into net pens in Redfish Lake or 
other nursery lakes in spring or fall 1994. The first adult returns from the 
captive broodstock program are expected in 1997. There is no plan to make 
the captive broodstock program permanent Capture of adults for the adult 
broodstock program will continue for one. or possibly two generations (latter 
recommended by Bevan et al., 1992). Trapping of adults and smolts for 
monitoring and evaluation is expected to continue for a much longer period. 

The captive outmigrants may be offspring of one or more of the three fonns of 
Redfish Lake 0. nerka, residual sockeye salmon, kokanee or anadrom.ous 
sockeye salmon. At present, there is no non-lethal method for distinguishing 
kokanee outmigrants from anadromous and residual sockeye salmon 
outttligrants. BP A is funding research to develop a non-lethal genetic test to 
differentiate among the three forms; the test will help ensure that sockeye 
salnion are spawned with other sockeye salmon rather than with kokanee. 

Although the rehabilitation emphasis for Snake River sockeye salmon is on the 
captive broodstock program, some smolts may outm.igrate from Redfish Lake 
to the ocean and possibly return as adults. However, it is �xpected that 81?-Y 
outmigrants in the system this year would be progeny of residual sockeye. 
These sockeye would likely benefit from the 1993 operations proposed for 
migrating spring/summer chinook. 
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· 1.2.2 Snake River Spring/Summer Chinook Salmon 

Current Status of Species and Habitat . 

Historical runs of Columbia River spring and summer chinook salmon 
(0. tshawytscha) are estimated at 2.5.to 3.0 million adults for the years 1881 
to 1895 (Chapman 1986). Of these, CBFWA (1991) estimates 39% and 45% 
were Snake River spring and summer chinook sa1mon, respectively. Based 
on the estimates of Chapman (1986), CBFW A (1991), and Fulton (1968), 
NMFS estimated the total Snake River production was probably in excess of 
·1 .5 million spring chinook salmon at times during the late 1800s (Matthews 
and Waples 1991). NMFS' review found that adult returns during the 1950s 
and 1960s was about 100,000 spring and summer chinook salmon. Counts at 
Ice Harbor declined from about 60,000 during 1962-1970 to about 12,000 in 
1979; then increased to about 42,000 in 1988. Subsequently the runs 
declined sharply to about 25,000 in 1988-1989; however these runs are both 
hatchery and wild (Matthews and Waples 1991). 

Adult Passge 

Adult spring chinook salmon passage increased at lower Columbia and Snake 
river dams during 1992 compared to 1991 and the 10-year average 
(Table 1 .2-1). The 1992 count of Snake River spring chinook salmon at 
Lower Granite Dam was 21,483 � about three times the 1991 level and 
slightly greater than the 1981-1990 average. Summer chinook salmon counts 
at all dams were lower in 1992 tlui.n previous years. The summer chinook 
salmon count at Lower Granite Dam was 3,008 fish in 1992 (62% of the 10-
year average), and the jack count was 301 (34% of the 10-year average). 

The cutoff date for spring versus summer chinook salmon is June 12 at Ice 
Harbor Dam and June 18  at Lower Granite Dam. In 1991, the timing criteria 
approximated the low point in the chinook salmon counts at the dams. Bjomn 
et al. (1992) considered the fish that were tagged and released below Ice 
Harbor Dam during April and May as spring chinook salmon and those 
tagged in June and July as summer chinook salmon. In 1992, however, the 
June 18th timing criterion at Lower Granite Dam (and corresponding dates at 
downriver dams) did not correSpond to the actual timing of spawners ·into 

• 

• 

specific tributaries. Therefore, the dam passage counts must be evaluated and • 
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interpreted with caution. Fo 
"summer" chinook salmon a 

r example, fish that should have been reported as 
ccording to their life history patterns and 

accustomed spawning areas 
period corresponding to the 

entered the Salmon River in 1992 during the time 
spring run (Figure 1 .2-1 ). 

Table 1.2-1. Counts of ad 
Bonneville, 
1992 versus 

ult spring-summer chinook salmon at 
McNary, and Lower Granite Dams during 
1991 and the 10-year mean. 

Bonneville Dam: 
Time Sprinl Chinook Summer Chinook 

Period Adults Jacks Adults Jacks 
1992 88,425 2,157 15,163 4,165 
1991 57,346 3,889 18,897 3,056 
1981-1990 79,500 4,448 24,71 1  4,846 
Mean 

McNary Dam: 
Time Sprin� Chinook Summer Chinook 

Period Adults Jacks Adults Jacks 
1992 48,383 1 ,940 1 1 ;903 2,510 
1991 20,187 2,340 15,170 2,418  

. 1981-1990 41,045 2,980 18,712 2,770 
Mean 

Lower Granite Dam: 
Time Sprinl Chinook Summer Chinook 

Period Adults Jacks Adults Jacks 
1992 21,483 538 3,008 301 
1991 6,623 980 3,809 1,179 
1981-1990 18,040 . 1 ,078 4,873 895 
Mean 
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Figure 1.2-1. Counts of adult Snake River spring and summer chinook 

• 

salmon at Lower Granite Dam, 1992 (Corps, in 

• preparati�n). · 

Dam and reservoir passage generally does not cause high mortality for spring and 
summer chinook salmon adults in the Snake River, under present or past conditions. 
Chapman et al. (1991) estimated an inter-dam loss of about 5%. Similarly, from 
1991 experiments, Bjomn et al. (1992) estimated 87% survival (435/501) of adult 
radio-tagged spring/summer chinook salmon between Ice Harbor tailrace and Lower 
Granite forebay. This corresponds to an estimated inter-dam loss of about 3.5%. A 
preliminary analysis of 1992 dam count and turnoff data for adult spring chinook 
salmon passage from Ice Harbor to Lower Granite dams indicated a survival rate of 
85.9% compared to a 1977-1992 average of 84.4% (Columbia River Compact, 
Technical Advisory Committee, January 12, 1993). Bjomn (1990) estimated that 
45-55% of the wild chinook salmon passing Ice Harbor Dam survived to the 
spawning grounds during 1962-1989; likewise in 1991 , Bjomn et al. (1992) 
estimated that about 55% of the radio-tagged fish successfully reached spawning 
grounds or hatcheries. 

· 

Returns of spring/summer chinook salmon to the Snake River hatcheries have 
increased since 1977. Hatchery returns totaled 7,300 in 1992 (24%; Columbia 
River Compact, TAC Report December 12, 1992). 
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passing Lower Granite Dam (PSC Chinook TAC 1991) • 
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Figure 1.2-3. Estimated wild and hatchery adult summer chinook 
salmon passing Lower Granite Dam (PSC Chinook 
TAC 1991) • 
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Table 1.2-2. Estimated total and wild spring and summer chinook 
salmon passing Lower Granite Dam and percent wild 
adults (PSC Chinook T AC 1991). 

Year Lower Granite Dam Wild Spawner Percent Wild Fish 
Count Estimate 

Spring Summer Spring Smmner Spring Smmner 
chinook 

1977 36,200 7,700 23,175 7,700 64% 100% 
1978 40,700 - 1 1,600 31,375 11,600 77% 100% 
1979 6,800 - 2,7 14 4,828 2,714 71% 100% 
1980 5,500 2,700 2,200 2,700 40% 100% 
1981 13,100 3,300 5,371 3,300 41% 100% 
1982 12,400 4,200 6,448 3,529 52% 84% 
1983 9,500 3,900 6,175 3,233 65% 83% 
1984 6,500 5,400 3,250 4,200 50% 78% 
1985 25,2f!l 5,100 6,048 3,196 . 24% 63% 
1986 31,722 6,200 7,925 3,934 25% 63% 
1987 28,835 5,900 . 8,928 2,414 31% 41% 
1988 29,495 6,100 10,915 2,263 37% 37% 
1989 12,955 3,200 3,900 2,350 30% 73% 
1990 17,315 5,093 4,152 3,378 24% 66% 
1991 6623 3809 2706 2814 41% 74% 
1992 21391 3008 8196 1148 38% . 38% 

1977-1980 22,300 6,179 15,395 6,179 63% 100% 
Average 
1981-1984 10,375 4,200 5,311  3,566 52% 86% 
Average 

. 1985-1988 28,815 5,825 8,454 2,952 29% 51% 
Average 
1989-1992 14,571 3,778 4,739 2,423 33% 63% 
Average 
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• Mnlt Spawning Escapement and Redd Counts 

- ·  

• 

A total of 17,3 15 spring and 5,093 summer chinook salmon passed Lower 
Granite Dam in 1990 (wild and hatchery). Using redd count data to adjust 
adult dam passage counts, NMFS estimated that an average of about 10,000 
wild spring and summer chinook salmon passed Lower Granite Dam from 
1980-1990. The lowest estimate of adult run size, about 4,900 fish, occurred 
in 1980 (Figures 1.2-2 and 1 .2-3; Table 1 .2-2). 

Estimates of wild escapement in various spawning tributaries for spring and summer 
chinook salmon are not currently available for 1992. These data are needed to 
evaluate recent trends and current status of naturally-spawning spring/summer 
chinook salmon populations and the impacts of artificial production on ESA species. 
Prior ·to 1968, spring/summer c�ook salmon escapem.ent into tributaries was 
entirely wild fish. In recent years, an· increasing nmnber of adults of hatchery origin 
are straying into natural production areas, such as the Grande Ronde and Imnaha 
rivers (Table 1 .2-3). 

Table 1.2-3. Estimates of spring/summer chinook salmon escapement 
and of percent hatchery strays into the Grande Ronde and 
Imnaha rivers (ODFW 1991). 

Year 

1964-1978 
1979-1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 

Grande 
Es t 
mean = 237 
mean 563 

684 
560 

1,1 14 
957 

1 ,250 
1 ,199 
240 

Ronde 
% Hatch�ry  

0 
0 
1 
3 
5 
28 
37 
29 
34 

2 1  

Imnaha 
Es nt % Hatchery 
mean= 880 0 
mean= 279 0 

407 0 
487 0 
376 4 
328 2 
422 1 
1 16 33 
78 40 



Table 1.2-4. Five-year average redd counts of Snake River spring/ 
summer chinook salmon summarized by subbasin. 

Years Tucannon Grande Imnaha Salmon Middle South Total 
Ronde Fk. Fk. 

Salmon Salmon 
1960-1964 56 549 245 3797 1805 2015 8466 
1965-1969 47 896 299 2803 1480 1035 6560 
1970-1974 27 817 394 2211  933 713 5096 
1968-1972 39 943 351 2427 1 127 800 5688 
1973-1977 22 462 272 1668 643 451 3518 
1978-1982 56 238 167 1229 265 245 2199 
1983-1987 136 310 129 463 . 301 491 1831 
1988-1992 19 289 94 342 336 644 1723 
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Figure 1.2-4. Spring and summer chinook salmon redd counts for index 
areas in the Snake River, 1957-1.992.1 

Spring/summer chinook salmon redd counts in the Salmon River have 
declined for five consecutive years and were the lowest on record in 1992. 
The spring /summer chinook salmon redd counts at primary index sites in the 
Tucannon River were low in 1988 - 1992 compared .to the previous five-year 
averages (Table 1 .2-4 and Figure 1 .2.4). 

1 Maahews aod Wlples 1991; R. Carmicbae1. ODFW, pen. comm. 1992; D. Milb, WDF, 1993; aod P. Hassmer, IDFU, 1992. 
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.Juyeniles 
Index redd counts in specific tributaries have been very low in recent years, e.g., in 
the range of 24 to 500 per site (Matthews and Waples, 1991, p. 53). The redd 
counts of spring chinook in the Sa1mon and Clearwater drainages slightly decreased 
in 1991 compared to 1990 and previous years (IDFG 1992). The redd counts of 
summer chinook in the Sa1mon River drainage slightly increased from 1989 to 1990 
(IDFG 1992). In 1992, redd counts in index tributaries have generally increased 
compared to the previous year. 

In order to interpret trends in the passage indices for status of the spring/summer 
chinook sa1mon ESU, an annual estimate of the proportion of hatchery fish would be 
necessary. Beginning in 1993, all Snake River hatchery smolts will be marked in 
order to distinguish them from naturally produ� chinook sa1mon �olts . 
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1.2.3 SNAKE RIVER FALL CHINOOK SALMON 

Current Status of Species and Habitat 

Species and Habitat 

Adult chinook salmon in the Snake River are considered to be fall chinook 
salmon (0. tshawytscha) if they pass Lower Granite Dam after August 17. 
As of December 3, 1992, the Lower Granite Dam fall chinook salmon count 
was 848 adults and 163 jacks (CRITFC video count)2• The Washington 
Department of Wildlife (WDW) has counted 855 adults and 101 jacks 
passing ·Lower Granite Dam through December 9, 1992 (visual count); these · 
counts are more_comparable to historical dam counts (Table 1.2-5). 

The fall chinook salmon reaching Lower Granite Dam are a mixture of wild 
fish and hatchery strays from both Snake and Columbia river origin (Table 
1 .2-5). In 1992, 175 known Lyons Feny brood were trapped at Lower 
Granite Dam and transported to the hatchery. The pre1iminary 1992 estimate 
of total escapement past Lower Granite Dam was 147 hatchery strays and 
533 wild spawners (L. LaVoy, Wahington Department of FISheries (WDF), 
J)ers. comm.). To estimate the hatchery and wild stock composition, counts 
of known coded wire tagged (CWT) adults observed at the dam are expanded 
by their respective juvenij.e malic rates and with the marked to unmarked adult 
ratio. Samples of marked fish are taken to Lyon's Feny Hatchery for 
spawning and CWT readings. In addition, spawning ground surveys and 
carcass collections. above the dam are performed and appropriate

. 
biological 

samples are taken for additio� stock identification (CWT, scale and otolith 
analysis, and genetic stock identification (GSI)). Some uncertainty is 
associated with these methods since not all hatchery fish are marlced, and the 
proportion of marked fish varies among hatcheries. Also, estimates of the 
wild component prior to 1990 are less accurate since CWT fish were not 
screened at Lower Granite Dam before then. 

2nw.e are COIIIIts from Colambia River IDler-Tribal Fish CoamUssioo'a (CUTFC) 24 boar �deo mcordiDg of fiah pusage at 1be dim. 
V.-1 C01111ts made by WDW are e:zplllCied from COIIIIts made betweeD OSOO to 2100 hours, for SO minules out of each hour. 
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Table 1.2-5. Fall chinook salmon dam counts at Lower Granite dam, 
estimated wild adults, and percent wild adults (PSC 
Chinook TAC 1991). 

Year Lower Granite Dam Wild Spawner Estimate Percent Wild Fish 
Count 

1975 1,000 1,000 100% 
1976 470 470 100% 
1977 600 600 100% 
1978 640 640 100% 
1979 500 500 . 100% 
1980 450 450 100% 
1981 340 340 100% 
1982 720 720 100% 
1983 540 428 79% 

. 1984 640 324 51% 
1985 691 438 63% 
1986 784 449 57% 
1987 951 252 26% 
1988 627 368 59% 
1989 706 295 42% 
1990 367 78 21% 
1991 634 318 50% 
1992 855 53.;..3 ____ .......;;;6;;;.2%;.;..__-1 �
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The total index redd count above Lower Granite Dam in 1991 was 32, 
resulting in a ratio of about 10 wild adults estimated at Lower Granite per 
obsexved redd (memorandum from WDF, February 25, 1992). This high ratio 
could be due to several factors, _including error in dam and redd counts, adult 
fallback, pre-spawning mortality, and unreported harvest In addition to the 
1991 index count an additional five redds were found by diving in the Hells 
Canyon Reach. Finalized data for 1992 redd counts and adult-to-redd ratios 
based on index counts probably will be available in February 1993. 
Pre1iminary index redd counts indicate that the 1992 count will be similar to 
1991.  Other redd surveys conducted in 1992 include dive surveys below the 
four lower Snake dams and on the Clearwater and Salmon Rivers . 

25 



Intensive monitoring of returning Snake River fall chinook salmon over the • 
last several years has shown that about 50% of the adults cannot be 
accounted for between Ice Harbor and Lower Granite dams (L. Blankenship, 
WDF, Olympia, WA, pers. comm., BPA project 92-046, 1992). Potential 
reasons for this discrepancy in addition to mortality include fallback at dams, 

spawning below dams and in tributary mouths in the lower Snake River, or 
illegal fishing. 

Historically, fall chinook sa1mon were widely distributed throughout the 
Snake River and many of its major tributaries, from its confluence with the 
Columbia River upstream 990 km to Shoshone Falls, Idaho (Waples et �· 
1991 b). Construction of the Hells Canyon complex of dams eliminated the 
primary production areas of Snake River

.
fall chinook saJm.on, and additional 

habitat loss occurred with the construction of the four lower Snake River 
dams (Ice Harbor, Lower Monumental, Little Goose and Lower Granite). 

Mainstem spawning above Lower Granite Dam is now restricted to the area 
between the upper limit of the Lower Granite Reservoir and Hells Canyon 
Dam. Fourteen out of 32 redds obsetved in the Snake River in 1991 index 
counts were found at _River Mile 162.4, near Captain John Creek. Lower 
reach� of the Imnaha, Grande Ronde, Clearwater and Tucmmon rivers are 
also be used by spawning fall chinook salmon. There has also been some 
evidence that spawning may occur below the lower Snake River dams since 
eggs were found during dredging operations below Lower Monumental Dam 
in February, 1992, and fry have been found in Little Goose pool. 

Relatively little is known about Snake River fall chinook salmon juvenile 
habitat requirements. Chapman et al. (1991) state that these fish appear to 
have biological characteristics like that of mid-Columbia River fall chinook 
that spawn from Richland upstream to Chief Joseph Dam. The U.S. Fish and 
Wildlife Service (USFWS) is conducting research with BPA funding to study 
the habitat requirements of fall chinook salmon in the Columbia Riv�r Basin 
(BP A project 92-029). Preliminary information on Snake River fall chinook 
salmon subyearlings shows that these juveniles tend to remain in nearshore 
rearing areas prior to downstream migration that occurs at a threshold size of 
about 85 mm. More information will be available soon when USFWS 
completes their annual report for this study. 
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• 2.0 Biolo&ical Analysis of Proposed Actions 

• 

• 

Detemrlnations of whether proposed actions are likely to jeopardize the 
continued existence of the listed species, as well as the consultation between 
the action agencies and NMFS and analysis by these agencies, must be based 
on the best available scientific information. ESA 7(A)(2), 50 C.P.R. 
402.14(d), 402.14(g)(8). Although information is available from multiple · 
sources, definitive information about the particular listed species is 
incomplete, and scientific opinion is not uniform. Given the uncertainties, 
contributors to this BA have obtained information that is currently available 
and exercised their best professional judgment to apply such informatio� to an. 
analysis of impacts on the listed species. 

· 

In order to reduce uncertainties, the action agencies recommend substantial 
monitoring and evaluation of actions as well as additional research. The 
action agencies include such studies in their proposed actions for 1993. 

In order to consider all available information, the action agencies have used 
two approaches to analyze the impacts of their river operations actions, as 
well as the actions of others on the listed species. The effect of the proposed 
actions on Snake River spring, summer, and fall chinook salmon are analyzed 
with empirical and biological modeling. The empirical data analysis projects 
the expected adult chinook salmon population levels in 1993 and reflects the 
current status of the populations as affected by conditions in the last few 
years prior to their ESA listings. The biological modeling analysis provides 
projections of the effects of the 1993 proposed actions on juvenile survival in 
1993 and future years, and the effects these actions will have on spawning 
escapement trends. In addition to the proposed water management actions, 
the modeling analysis reflects other non-operational mitigation actions that 
are planned for implementation in 1993 and future years . 

. 
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2,0.1 Critical Habitat 

To assist decision making, the action agencies treat the proposed designation 
of critical habitat as though it were final. BP A, Corps, and BoR actions affect 
the river system habitat of listed species. The regulatory definition of 
destruction or adverse modification of critical habitat is simiJar to that of 
jeopardy. Consequently, this assessment of impacts on the listed species 
encompasses analysis of impacts on critical habitat. 
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2.1. Analysis of SnaJre Riyer Sockeye Salmon 

Snake River sockeye salmon were not modeled because no Snake River 
sockeye salmon juveniles belonging to the evolutionarily significant unit 
(ESU) are expected to outmigrate from Redfish Lake and enter the 
hydrosystem in 1993. The current definition of the Snake River sockeye 
salmon ESU includes only the anadromous Redfish Lake beach-spawning 
sockeye (Brannon 1992; Waples et al. 1991a). 

Adult ESU sockeye salmon last spawned in Redfish Lake in 1989. Any 
progeny of these· spawners would have outmigrated by spring 1992. No ESU 
adults were observed in 1990; all those returning in 1991 and 1992 were 
captured for the captive broodstock program and were not allowed to enter 
the lake. Thus, there are currently no juvenile ESU sockeye salmon believed 
to be in-Redfish Lake. ESU ju�eniles from the captive broodstock program 
could be released into Redfish Lake in 1994 at the earliest. 

Trapping adults for the captive broodstock program is expected to continue 
through at least 1995, encompassing one four-year sockeye salmon life cycle . 
(1be NMFS Section 10 permit issued to IDFG allows for trapping of up to 20 
adults per year through 1997 .) Some or all of the progeny of the trapped 
adults will be reared to maturity in a hatchery as captive broodstock. The 
progeny of adults captured in 1991 are expected to be spawned artificially in 
the fall of 1995; possible release of juveniles into Redfish Lake could occur 
as early as 1997 with volitional outmigration of the age 1 + smolts expected in 
the spring of 1996. 

The outmigrants of uncertain origin captured in 1991 are expected to mature 
in the fall of 1993. Progeny of these fish would be released into Redfish Lake 
in 1994 at the earliest; outmigration of age 1 + smolts would be expected in 
the spring of 1995 . 
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In November 1992, a resident form of 0. nerka was obsetved spawning in . •  · 

Redfish Lake at the historical anadromous sockeye spawning beach, during 
the historical sockeye salmon spawning period. These Redfish Lake 
"residual" sockeye salmot?- may have produced brood year 1991 or 1992 
offspring that cauld enter the hydrosystem in the spring of 1993. These 
recently discovered "residual" sockeye salmon are not included in the Snake 
River sockeye ESU; their offspring are not cmrently protected under the 
ESA. 

The 1993 operational measures intended to benefit the Snake River chinook 
salmon may also benefit the progeny of the Redfish Lake residual sockeye 
salmon, which would be in the Snake/Columbia system at the same time. 

Sockeye salmon sm.olts typically begin leaving Redfish Lake in mid-April and 
continue outmigrating through mid-June. During 1992, the average travel 
time for PIT -tagged outmigrants (n=8) from Redfish Lake to Lower Granite 
Dam was 16.9 days; average travel time for outmigrants (n 2) from Redfish 
Lake to McNary Dam was 29.5 days (PTAGIS). About 1 ,000-3,000 
outmigrants per year might be expected from the residual population in • Redfish Lake (Schiewe 1993). In 1993, BPA will continue to fund trapping 
and PIT -tagging of outmigrants leaving Redfish Lake to mQnitor outmigrant 
run size and timing, and to .estimate travel time in the Snake/Columbia 
system. 

• 

30 



• 2.2 Empirical Data Analysjs of SnaJse River Cbigook Salmon 

• 

• 

2.2.1 Sprit:tg and Summer Cbinook
.
Salmon in 1993 

Adult passage .counts and redd index counts were evaluated to predict the 
1993 spring/summer chinook salmon run. In evaluating these data sets, there 
are some uncertainties to be considered. For instance, it is difficult to 
estimate the number of adults that successfully spawli.. 

Bjomn et al. (1991), initiated a study on adult spring/summer chinook salmon 
passage through the lower Snake River to spawning areas and hatcheries. 
This study provides some estimate of unexplained losses that occur after 
these fish pass above Lower Granite Dam. Of 508 tagged fish believed to be 
Snake River spring/summer chinook salmon , 26% were not accounted for 
after passing the four Snake River dams. Based on this information, caution 
should be taken in extrapolating dam passage counts to spawning success. 

Another confounding factor could be inaccurate dam counts. At Lower 
Granite Dam, the 1991 fallback and reascension rate was 4.9% (Bjomn et al., 
1992); rates at other dams are still being analyzed. This rate could be higher 
in high flow years. 

· 

Although the spring and summer chinook salmon are considered to be the 
same ESU, data for the two runs bave been examined separately. The . 
summer component is harvested at a different rate and migrates earlier as 
smolts. As pointed out earlier, the spring run in 1992 was greater than the 
1981-1990 average, but the summer nm was 62% of the 10-year average. 
The adult migration at Lower Granite Dam is comprised of an estimated 30 to 
40 percent hatchery fish (PSC Chinook TAC, 1991). 

The fishery management agencies bave forecast the 1993 McNary Dam 
escapement of upriver spring chinook salmon as 76,200 which is less than the 
89,800 escapement in 1992 (Columbia River Compact TAC Joint Staff 
Report January, 1993) . 
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Redd counts provide an index of current spawning levels and indicate • 
reproductive patential. Natural spawning for the peri9d 1989 to 1992, as 
indicated by redd counts in tributary streams, is generally stable compared to 
1981-1984 and 1985-1988. Index redd count data should be interpreted 
carefully as an indicator of population trends· because of changes in 
methodology (e.g., index areas, water clarity, personnel, protocol, time of 
swvey relative to·the peak nm, and effort), and because of the biological 
dynamics of nm timing and straying among tributaries (depending on 
environmental conditions). Based on the redd count information presented in 
Section 1 .2.3.A, the overall production of spring and summer chinook salmon 
in 1992 was simi1ar to the recent past and, therefore, does not indicate 
substantial improvements. in near future run size. 

Summary of Empirical Data 

The 1993 run forecast of upriver spring chinook salmon is about 15% less 
than the actual 1992 run. Dam counts of adult spring versus summer chinook 
salmon at Snake River dams are inconclusive due to problems with the 
arbitrary time cuttoff versus the timing of spawning runs in tributary streams. 

• We conclude, primarily based on redd count data, that the near term 
prognosis is for generally stable to slightly decre8sing escapement trends 
compared to 1989-1992. There is a need to reevaluate wild spring and 
summer spawning escapement into all tributaries and natural production 
areas, and to evaluate the impacts of artificial production on the ESU. 

• 
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• 2.2.2 Fall Chinook Salmon in 1993 

• 

• 

Empirical data used to evaluate potential fall chinook salmon escapement 
levels in 1993 include adult passage counts, .red.d index counts, and jack 
counts. 

Estimates of adult wild fall chinook salmon passing Lower Granite Dam have 
. increased since the low of78 fish in 1990, i.e., an estimated 318 in 1991 and 
533 in 1992 (Waples et al.- 1991 ; L. LaVoy, WDF, pers. conmi.). Dam �t 
data for fall chinook salmon in the Snake River must be interpreted cautiously 
due to straying and fallback. Preliminary data from 1991 show fallback may 
be higher than previously believed, and some fall chinook salmon tagged at 
Ice Harbor migrated to the Yakima or mid-Columbia river systems . .  Analysis 
of data from radio-tagged fall chinook during 1991 showed that five of seven 
fish tagged at Ice Harbor Dam and three of eight fish tagged at Lower Granite 
Dam fell back at Lower Granite Dam (Mendell et al. 1992). Nine of 
seventeen tagged fish trapped at Lower Granite Dam were of hatchery origin. 
.Mendel et al (1992) expressed concern about the possibility tlult the tagging 
and release activities affected the behavior of tagged sa1m.on near Ice Harbor 
Dam. 

The preHminary pre-season fishery management forecast is for another low 
upriver bright fall chinook salmon run (catch plus escapement) in 1993 
(Columbia River Com�ct, Technical Advisory Committee, December 9, 
1992). The upriver bright run size has been estimated at 74,000 for 1993, 
compared to a run of about 83,000 in 1992 . 
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The effect of harvest rates on the actual 1993 adult fall chinook salmon 

• return will be determined in a separate consultation with the management 
agencies responsible for setting these rates. This is important because the 
harvest rate on Snake River fall chinook salmon is currently determined 
by the harvest rate on the mixed-stock fisheries in the ocean and in the 
lower Columbia River. A constant mixed-stock harvest escapement level 
can cause proportionately higher in-river harvest rates on the Snake River 
stock, such as occurred in 1992. This has the potential for occurring 
again in 1993 and future years unless harvest is managed for -the -weaker 
stock of Snake River fall chinook salmon. 

Index data on fall chinook salmon redds in the mainstem Snake River 
provide limited information on natural spawning trends. Redd counts 
ranged from 57-66 during 1987-1989, and decreased to 37 in 1990 and to 
the mid-40s in 1991 and 1992 (B. Arnsberg, Nez Perce Tribe, pers. 
comm. , 1993) although the adult fall chinook salmon counts at Lower 
Granite Dam increased in 1992 (533 wild fish; not corrected for 
fallback). This information shows the actual number of wild adult Snake 
River fall chinook salmon reaching the spawning grounds was low and 
may have been relatively stable during 1990 to 1992. Index redd count 

• data should be interpreted carefully as an indicator of population trends 
because of changes in methodology (e.g. , index areas, water clarity, 
personnel, protocol, time of survey relative to the peak run, and effort), 
and because of the biological dynamics of run timing and straying 
(depending on environmental conditions). 

• 
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The cumulative index count for subyearling fall chinook in 1991 at Lower 
Granite Dam was 15,832 and decreased to 5,929 in 1992. Juvenile 
subyearling chinook migration index numbers at Lower Granite Dam may 
provide a partial and limited basis for monitoring wild Snake River fall 
chinook salmon production. Summing the daily passage indices for a given 
species over the migration period produces an annual passage index for tat 
site, although caution must be used in making a comparison with previous 
years for the same species. This is because the counts include fish of 
unknown origin that may·not be wild fall chinook salmon (i.e. subyearling 
spring/summer chinook salmon). ·Criteria for classifying subyearling chinook 
salmon has clu�nged over the years, fish guidance efficiency changes between 
years and for several years no reporting of fall chinook salmon was attempted 
because of the recognized uncertainties in the data. Between-site and 
between-species comparisons are also not directly comparable (FPC 1992). 

Snake River fall chinook jack counts at Lower Granite Dam may provide an 
indication of adult runs in subsequent years. The relationship of percent 
change in adults at Lower Granite, as predicted by percent change in jacks, is 
shown in Figure 2.2-1 (R2 = 0.51;  P < 0.01). From these data, the 1993 
population is projected to decrease slightly relative to 1992. 

Figure 2.2-1. Percent change in adults (t) at Lower Granite Dam as 
predicted by·Jiercent change in jacks (t-1). 
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Summary of Empirical Data 

Adult passage information shows a slight increase in escapement in 1991 and 
1992, although redd counts and possible increased adult fallback indicate that 
natural spawning levels of Snake River fall chinook sa1mon may not have 
increased appreciably since historical low levels in 1990. Any actual 
increases in the adult fall chinook salmon run since the proposed ESA listing 
in June, 1991 or the final listing in April, 1992 may be attributed to pre
existing conditions, improvements in adult mortality factors (e.g., harvest 
reduction and enhanced adult passage), and ocean conditions. �ed 
adult returns due to system improvements for juveniles are not expected until 
1994. 

The prognosis is for continued low adult Snake River fall chinook salmon 
population levels in the near future based on 1he following information: (1) 
the forecast by the fishecy management agencies of another·low upriver bright 
fall chinook sa1mon run for 1993, (2) current harvest management escapement 
goals, (3) a projection of a decreasing Snake River adult run in 1993 based on 
jack and subyearling counts in 1992, and (4) low redd counts for the past few 
years. 
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• 2.3 Biological Modeling of Snake River Chinook Salmon 

• 

• 

2.3.1 Analytical Methods 

This assessment uses computer models and currently available scientific 
information to evaluate the biological effect of the proposed river operations 
and other nonflow measures on listed Snake River chinook salmon. 
Professional judgment has been used in those areas where data is limited or is 
not available. The Columbia River Salmon Passage Model (CRiSP .0) 
provides information on juvenile passage survival, and the Stochastic Life 
Cycle MOdel (SLCM) provides information on spawning escapement trends. 
They are required analytical tools for a quantitative, comprehensive 
evaluation of the many factors that combine to affect juvenile system survival 
to below Bonneville Dam and the long-tenn population trends of the ESA 
salmon stocks. A cui:nulative effects analysis (relative to a narrower focus on 
individual actions or life stages) is critical to evaluation of the effects of 
proposed river operations that would occur in combination with other ongoing 
mitigation m� .. 

To evaluate the effects of system operations for 1993 and future years, the 
assessment analyzes available information and data in two ways .. First, � 
CRiSP.O model is used to analyze juvenile· passage conditions. The model 
analyzes the alternate flow measures identified in the 1993 Flow Options 
Supplemental Environmental Impact Statement (SEIS Alternatives 2, 3, 4, . 
and 5) relative to no action (SEIS Alternative 1 ), to deteimine if the changes 
in flow and pool elevations are expected to decrease, effect no change, or 
increase survival of juveniles (other 1993 nonflow measures remain in place). 
In addition, juvenile passage survival for the proposed flow measures in 
combination with 1993 and 1998 levels of nonflow measures have been 
compared to 1990 baseline survival conditions. Second, the SLCM is used to 
project the expected spawning escapement trend ·of each population over the 
next 40 years if the system operations were continued into the future. Also 
included in the life cycle analyses are actions that are scheduled to be 
implemented, or that have a high probability of occurring prior to 1988. 
These include actions such as installation of additional bypass improvements, 
improved predator control, extended transportation periods, reductions in 
harvest, adult upstream passage improvements, and subbasin: habitat 
improvements. 
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The employment of analytical models is important in estimating the possible • 
eventual fate of a population of anadromous fish because of the temporal and 
spatial distribution of both the population and the actions that affect fish 
swvival. In any given year fish from four or more brood years are distributed 
throughout the species' �ge as rearing juveniles, outmigrants, subadults, or 
adults. The population trend-will be affected by mitigation actions started in 
1992 and increasing through 1998 and beyond. While it may be possible to 
estimate the effects of 1993 proposed actions on the swvival of one or more 
life stages, it is necessary to combine these effects with other recent and 
future mitigation actions to assess the overall effect on 1he population trend. 
Life cycle modeling is a ((ritical tool for assessing the expected effect of 
management actions on a species. . 

There is a substantia) level·of uncertainty and variability inherent in biological 
systems. In addition, several of the mitigati.on measures have only limited 
data on their effectiveness. The analyses attempt to capture much of this 
uncertainty by the use of a statistically based model and application of ranges 
for several critical assumptions. The results of the models are estimates of 
the range of expected future states of the populations and the relative changes 

• in juvenile passage swvival or population trends between the 1990 baseline 
operations and alternative future conditions. It should be noted that the. 
production relationships in the model become more uncertain at critically low 
population levels wh�re genetics and spatial distributions of the species may 
become a dominant factor. The uncertainty in the biological data and 
professional judgments used in the analysis requires that a strong monitoring 
and evaluation program closely follow the dynamics of the population and 
provide for corrections in b�th the management actions and the models. 
Increased monitoring and evaluation for all salmon enhancement measures is 
planned and the reliability of critical information should increase in future 
years. 

• 

38 



• Columbia River Salmon Passage Model 

• 

• 

Juvenile migration survival levels for Snake River spring, summer, and fall 
chinook salmon are analyzed with the CRiSP.O Model developed by Richard 
Hinrichsen et al. (1992) at the Center for Quantitative Science, University of 
Washington. The CRiSP .0 Model is used to estimate the juvenile survival 
rate for passage from the tributaries of the Snake River above Lower Granite 
Dam, through the operational system, to below Bonneville dam (system 
survival). Input p�eters descn"bing fish behavior, survival relationships, 
system configurations, and hydropower operations are specified for the 
different years and alternatives under analysis. Flow data used in CRiSP .0 
are generated from the HYSSR hydroregulation model using the 50 
continuous water year record of 1929 through 1978. The results of CRiSP .0 
are used in the SLCM life-cycle model analyzing long-term population trends. 

. For more specific information on the CRiSP .0 Model and input parameters, 
see "Input Parameters for the Modeling of Snake River Salmon with the 
CRiSP .0 Model" (Fisher 1992) in Appendix E of the SEIS and Hinrichsen et 
al. (1992) . 

Stochastic Life Cycle Model 

Changes in spawning escapement trends for spring/summer and fall chinook 
salmon are analyzed with the SLCM developed by Dr. Danny Lee (Inter
mountain Research Station, Forestry Sciences �boratory, Boise, Idaho), and 
Dr. Jeffery B. Hyman (Quality of 1he Environment Division, Resources for 
the Future, Washington, DC). The SLCM is used to project spawning 
escapement trends over a 40-year simulation period (1992 through 2031). 
This model was designed for population viability assessments combining 
advanced modeling techniques with concepts from the field of conservation 
biology. SLCM is designed to mimic the basic mechanisms regulating 
populations of Pacific Salmon, while capturing some of the intra-annual and 
inter-annual variation inherent in these populations. The model incorporates 
uncertainty in projecting the state of salmon populations resulting from: 1) 
temporal variation in populations and environmental conditions, 2) 
intrapopulation variation among individuals, and 3) uncertainty in parameter 
values. Variation in population numbers is simulated by incorporating 
stochastic processes (using ranges or distributions instead of averages) at 
each step in the life cycle. The stochasticity incorporated in the SLCM 
allows a more realistic presentation of the possible future states of these 
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populations than would be shown by a deterministic model (one that is based 
on averages). Spawning escapement trends are developed by simulating 500 
separate populations over the 40-year period Probability distributions of 
future escapement levels are produced for future sets of conditions.· 

The SLCM is calibrated and initialized using adult harvest and return data 
from past years. SLCM input data were developed separately for Snake 
River fall chinook salmon and the spring and summer components of the 
spring/summer chinook salmon, as these three groups of fish have different 
life history traits. Because the summer component are harvested at different 
rates and migrate earlier as smolts, they were modeled separately from the 
spring component eV'en though they are considered within the same species 
under the current ESA listings. Output from the CRiSP .0 Model is used to 
generate a probability distribution of survival for juvenile passage in the 
SLCM. The analysis of harvest changes for fall chinook salmon use output 
from a harvest model developed by the Pacific Salmon Commission and 
applied to Snake River fall chinook by the Oregon Department ofFish and 
Wildlife (ODFW). For more specific infotmation on the SLCM �d input 
parameters see "Input Parameters for the Modeling of Upper Snake River 
Wlld Chinook Salmon with the SLCM," (Fisher 1993) in Appendix E of the 
SEIS, and Lee and Hyman (1992). 

Critical Assumptions 

In addition to the uncertainty modeled tlJrc?ugh stochastic processes, the 
SLCM trend analyses assume three separate levels of effectiveness for 
mitigation measures having substantial levels of uncertainty or limited data. 
Low, moderate, and high levels of effectiveness are assumed for these 
measures. The range of effectiveness applied to these measures in 1993 
through 1997 and in 1998 and later years are identified in Table 2.3-1 and 
discussed briefly below along with critical assumptions for flow augmentation 
benefits and harvest reductions. 
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• 

Adult Passage Improvements 

• Bypass Screens for Adult Fallback - The extended period of operating 
juvenile passage facilities at McNary, Little Goose, and Lower Granite is 
assumed to reduce adult fall chinook salmon turbine mortality by 
collecting adults that are falling back downstream during passage. Adult 
passage counts at McNary for 1991 during extended operation of juvenile 
passage screens showed that 14 percent of the run was guided by the 
juvenile bypass system after falling back through the collection facility· 
(Wagner and Hillson 1992). No data were identified for adult chinook 
salmon turbine mortality rates, however adult steelhead turbine mortality 
has been reported from 22 to 44 percent (Wagner and lrigram 1973). 
Based on these limited data, the effect of bypass screens is calculated to 
be 0.8 to 1 .1 percent increase in Columbia River reach survival when 
applied to McNary Dam. Similar data collected during 1991 at Lower 
Granite Dam also showed 14% of the adult fall chinook salmon being 
guided during the extended screening period (ongoing study analysis, T. 
Bjornn, University of Idaho, Moscow, Idaho 1992}, which would result in 
a 6.1 to .12.2 percent increase in Snake River reach survival when applied 
at Lower Granite and Little Goose (see Appendix E of the SEIS). 

It is assumed that for the mainstem Columbia River dams other than 
McNary the extended period of screening will not affect a substantial 
number of adults and therefore no effect is modeled. The extended 
screening is assumed to affect 1he entire run of fall chinook salmon only at 
the two uppermost Snake·River dams starting in 1993 . 
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• Fish Ladder Temperature Improvements - It is assumed that high • 
temperatures during low water conditions cause a 1 to 5 percent increase 
in the summer and fall chinook salmon mo$)ity at Snake River adult fish 
ladders (ongoing study .analysis, T. Bjomn, University of Idaho, Moscow, 
Idaho 1992). Assuming low water conditions occur approximately one-
third of the time, ladder temperature improvement effects a 0.3 to 1 .7 
percent decrease in total Snake River passage mortality. Improvements in 
ladder temperatures as a result of ladder improvements are projected to 
start in 1998 for adult summer and fall chinook saJmon. ·. No effect is 
assumed for earlier migrating spring chinook salmon. 

Harvest Re_ductions 
• Harvest Regulations - Reductions in harvest are modeled only for fall 

chinook salmon. The reductions are based on future harvest rate 
projections as modeled by ODFW. Harvest rates start in 1991 as a 22 
percent decrease in US o� and a 35 percent decrease in Columbia 
River fisheries from 1990 levels, decrease an ad.ditiona1 5 percent in the 
ocean and 24 percent in the river for 1992-1995, and then retum to 1984-
1990 levels for 1996 and beyo11:d (Schaller et al. 1992). These 
projections are intended to reflect levels set by the NPPC . . This may 
conflict-with current harvest management practices which set a mixed
stock escapement level at McNary. 

• Law Enforcement - Increased law enforcement is assumed to increase the 
upstream survival through the entire lower Columbia River reach by 0.25 
to 5 percent, and through the entire Snake River reach by 0.25 to 5 percent 
for spring, summer, and fall chinook salmon by the year 1993 (S. Vigg, 
Fisheries Biologist, BPA). 
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• Habitat Improvements 

• 

• 

• Habitat Quality Improvements - It is assumed that increases in habitat 
quality will increase pre-smolt production by 1 to 10 percent over existing · 
conditions starting in 1998 for spring and summer chinook salmon. This 
increase does not apply to fall chinook salmon· (R. Austin, Fisheries 
Biologist, BP A 1992). 

. . 

• Irrigation Diversion Screens - It is assumed that screening :inigation 
diversions will increase the pre-smolt to .smolt survival rate by 2 to 5 
percent for spring chinook salmon, and 1 to 25 percent for summer 
chinook salmon. These changes are modeled to take· effect in the year 
1998 (Schill, 1984; D. Daley and R. Austin, Fisheries Biologists, BPA 
1992). 

• Hells Canyon Dewatering - It is assumed that changes in the operation of 
the Hells Canyon Dam by IPC will reduce the number of downstream 
spawning redds dewatered. The number of productive redds is assumed to 
increase by 0 to 10 percent by the year 1993 (Conner 1992; D. Daley, 
Fisheries Biologist, BP A 1_992). 

Juvenile Passage Improvements 
• Flow Augmentation - Changes in Snake and Columbia river flows are 

based on Corps HYSSR Model analyses of base case and alternative 
operations using 1929 through 1978 water conditions. The effects of 
changes in flow conditions for spring and summer chinook salmon are 
based on river reach survival data for yearling chinook salmon from 1970 
and 1972-1980 (Sims and Ossiander, 1981). It should be noted that there 
is uncertainty surrounding this data and its interpretation. For a discussion 
of this, see Section 4.2. 1 - Flow Effects on Juvenile Salmonids in the 
SEIS). 

The effects of flow augmentation on fall chinook salmon are based on a 
combination of travel time-relationships and a mortality per day of travel 
time estimate. The travel time relationship for Lower Granite Pool 
incorporates fish length and flow rate based on 1991 data (memo from 
Michele De}lart, FPC, to Merritt Tuttle, NMFS, October 16, 1991 ). 
Travel time for all other pools is based on data from John Day Pool 
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(Berggren and Filardo, 1991). It should be noted that these relationships • 
are based on limited data and weak correlations of travel time and flow. 
Other researchers have questioned the existence of a direct relationship 
between travel time and flow for subyearlings (Giorgi, 1991; Kindley, 
1991). We thU:S modeled another option (Option 2) as pan of a sensitivity 
analysis. Option 2 assumes no relationship betwec;m flow and travel time 
for fall chinook salmon smolts. The mortality rate per day of travel time is 
2.26 percent per day based on output from the Columbia River Ecosystem 
Model using data for John Day Pool (modeling by Dr. Sam Bledsoe, 
Consulting Scientist, University of California-Davis, 1991-92). 

• Squawfish Management - Qumges in reseiVoir mortality due to the 
squawfish management program are based on predation modeling. This 
modeling projects that a sustained 10 to 20 percent annual haiVest of aduit 
squawfish may result in a 50 percent or more reduction in predation · 

mortality within the planning period (Rieman and Beam.esderfer, 1990). 
Program efficacy and proportion of mortality due to predation are 
unknown; this analysis assumes a reservoir mortality �ction of 7.5 
pell?ent in 1993 and 25 percent in the year 1998. A factor of plus and 

• minus 50 percent is applied to these values to arrive at an uncertainty 
range for squawfish effectiveness of 3. 75 to 1 1 .25 percent reduction in 
reseiVoir mortality for 1993 through 1997 and 12.5 to 37.5 percent for 
1998 and beyond. 

· 

• Transportation - The analysis models the extension of transportation 
operations for fall chinook salmon change from mid-August in the 1990 
base line to the end of September in all alternatives. Transportation starts 
at Lower Monumental in 1993. Additional transportation occurs at 
transport projects as collection efficiencies improve with bypass 
improvements. 
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.• The analysis models transported fish with a direct mortality of 1 percent 
for transported fish. A review of transport benefit data comparing the 
adult return rate of transported juveniles to nontransported (in-river) 
juveniles suggests either: 

• 

• 

1 .  the� is a higher latent mortality rate for transported fish than for 
nontransported fish after release below Bonneville, which i$ to be 
expected, because many of the fish that are transported are in poor 
condition and are unlikely to survive whether transported ·or migrating 
in-river; 

2. in-river migration mortality estimates are too high; or 

3. 3D: unknown combination of 1 and 2. This analysis assumed an 
additional post-Bonneville mortality that occurs with transported fish 
(number 1 ). Based on an analysis of transportation_experiments from 
1968 to 1989, a post-Bonneville mortality rate of 32 to 76 percent is 
applied to transported fish, depending on the species and point of 
collection. We also modeled another option (Option 2) based on 
analysis of data from 1986 to 1989 transport experiments. These data 
reflect more recent transportation program conditions: for option 2, a 
post-Bonneville mortality rate of 34 to 57 percent was applied to 
transported fish, depending on species and location (See Appendix E of 
the SEIS for further discussion of post-Bonneville mortality for 
transported fish). 

• Lowered Pool Levels - Decreases in operating pool levels at the Snake 
River dams and John Day Dam are modeled by converting the lower 
reservoir flows to velocity equivalent flow rates at nonna.l pool elevations 
(see Appendix E of the SEIS). 

• Spill - This analysis assumes that 1992 spill rates continue through 1997 
except for spill at Lower Monumental which temrinates in 1993. Spill 
terminates at Ice Harbor, The Dalles, John Day, and Bonneville for 1998 · 
future conditions . 
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• Fish Bypass Systems - The Lower Monumental bypass system, the Little 
Goose and Lower Graiiite gate raises, Ice Harbor screens, and 
improvements at �onneville Powem�use n are modeled starting in 1993. 
Bypass systems at The Dalles, a gate raise at Lower Monumental, long 
screens at Lower Granite, Little Goose, long screens and a gate raise at 
McNary are modeled starting in 1998. No improvements in bypass 
systems are modeled at John Day Dam. The fish guidance efficiencies 
modeled in the analyses are based on information from the Co1ps 
Research Reports �d is consultation with NMFS researchers (see 
Appendix E of the SEIS). 

Bentdifs Nat Considered in the Ani.zlysis 

The following potential fish survival benefits were not included in the analysis 
due to uncertainty regarding efficacy, implementation timing, or the ability to 
model appropriately. 

· 

• Temperature Control - 1be analysis assumes no adult smvival benefits 
from use of flow augmentation for water temperature control, due to 
uncertainties. 

• Fish Ladder Flow Improvements - No improvement in adult passage 
·survival is .assumed for improved ladder flows, modification of spill 
patterns, and ladder entrance gate modifications intended to reduce 
migration delays at dams. 

• Bypass Screens for Fallback - There is no benefit assumed for spring, 
summer, or fall adults for reduced turbine mortality from bypass screens 
added at Lower Monumental, Ice Harbor, and The DalleS. 

• Peak Turbine Efficiency - No reduction in mortality for juveniles passing 
through turbines or adults falling back through turbines is assumed for 
operating turbines within 1 percent of peak efficiency due to uncertainty 
for the effectiveness of this measure. 
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• • License Buy-Back and Lease Back - No.reduction in fall chinook salmon 

• 

• 

harvest rates due to the NPPC's proposed program to ·buy back or lease 
back in-river non-Tnbal gillnet fishing licenses are modeled. The timing 
and effect of these actions are uncertain. 

• Supplementation - This analysis does not model the effects of existing or 
future hatchery supplementation programs, nor does it model potential 
effects of future changes in the management of existing supplementation 
programs. 

• Hatchery Production and Management - This analysis does not model. 
future changes in hatchery production quantity or hatchery fish quality that 
could affect wild stocks. 

• Transportation SUIVival - No decrease in direct or post-Bonneville 
transportation mortality rates is modeled for special care transportation 
measures, alternative fish release strategies, for increased fish condition 
from habitat improvements, or for reduced incidence of disease . 

• Future Flow Augmentation - There are no additional future flow 
augmentation improvements modeled for the Snake River from additional 
water rental, irrigation curtailments, or water conseiVation programs. 

• Flow Operations - There are no improvements in adult or juvenile sUIVival 
modeled for increased nighttime flows, increased use of flow block 
pulsing to stimulate juvenile fish movement, or increased priority of flow 
augmentation for wild nm timing . 
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Table 2 . 3-1 �The ranges of effectiveness applied to measures having significant levels of • 
uncertainty or data limitations for 1993 through 1997 and for 1998 and later · 

years. 

1993 1998 

Patam��C« StOd:: • Low (�) Mod. (�) High (�) Low (�) Mod. (�) High (�) 

Jaftaile Pasage Measares 

Squaw&h 
� dec:teue in nsetYoic IIIOCtl1ity 
due 10 implccneatecioa of 
cquawtish l'CIIIOYal propam. baed 
oa predaUoa IIIOdcliDg wbida 
projects • IUitaiAed 10-20� .-1 : 
cquawtish lwvest may rault in 
>SO� nducrioa ia pRdafiog  
mOrtality (Rieawl aad 2s Bea-'«fcc, 1990). All 3.8 1.5 1 1 .3  12.5 37.5 

l'rHmolt Meaans 
Habitat 
� iAcreue in procfucciaa of ... 
anoka ovec exiatiDg eoadiliOGI dae 
10 iac:alucs .in babilat qualily 
(estimate - R.obal Auleia'a rm-
of orbec biologic:al opiDioa.s. 
Filhery BiologUt. BPA) 

Spnu,t 
Suaullec 0 0 0 s.s 10 • 

Hells Ccyoa Flow 
� inct-eue in DO. of pt'OIIucCiYe 
redCk due 10 c:&u,el in open1ioa 
of Hells Canyoa Dem, wbida will 
reduce DO. of lpiWJiiDg redd5 

. dewatered (CoaD« 1992; estimate 
- Dan Daley, Filbecy Biologist. 
BPA) FaU 0 s 10 0 s 10 

fni&'atioa Divenioa S-.s 
� inct-eue in pre-RDOit 10 IIDOit 
IUtYival ntc due 10 inst•llmoa of 
- (Sc:hi1l. 1984i Cllimate -
Dan Daley and RDben AulliD, 
rashery Biologim, BPA) 

Spring 0 0 0 2 3.5 s 

Summec 0 0 0 1 .0 1 .8 2.5 

Adult Passage lmpro.-em.eats 

Bypa" Screens for Adult FaUbac.k 

% decrease in mottality due 10 
extended saeening period (Waguer 
and Hillson, 1992; Wagner and 
Ingram, 1973; personal communicatiori, T. Barila, Corps, 
Walla WaUa District) 

Columbia projects Fall 0.1  0.1  0.2 0.6 0.8 1 .1 

Snake projects Fall 5.0 7.4 9.9 5.0 7.4 9.9 • 
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• Table 2. 3-1 . The ranges of effectiveness applied to measures having significant levels of 
uncertainty or data limitations for 1993 through 1997 "and for 1998 and later 
years. 

1993 1998 

Paramecec &oc1:: LoW"<"> Mod. (") HiP <"> Low <"> Mod. <"> High <"> 

Law &fon:emcnl 

" iocceue in upiUc&m sul'Yival 
due lo increased law eafOI'CCIDCIII (estimate · Steve Vigg, BPA) 

Snake All 0.25 2.63 5.0 0.25 2.63 s.o 
Columbia All 0.25 . 2.63 s.o 0.25 2.63 s.o 

Adult Ladder Improvcmema 
" decrease in monality due eo 
improvemeau in ladder 
rempencure at lhe four Soake . 
projec:ca under low water 
coadiliou (based oa mortality 
estimated from ongoing lllldy of 
T. �onm, Umvaacy of�. 
and an estimated occurrence of 
low water/high temp.) 

Fall 0 0 0 0.08 0.25 0.42 

• 
Summec 0 0 0 0.08 0.25 0.42 

Spiiug 110 cff'ect 110 effect DO effect 110 cff'ect 110 cff'ect DO cff'ect 

CombiDed Effec:ca of Adult Puaage 
lmprovemenb 

" increase in survival calculated 
lhrougb spreadsheet applying 
combined cff'ec:u wilh calibrw.ted 
adult survivals 

Fall 

Snake 6.34 11.76 17.18 6.<4 1 1 .96 17.53 
Columbia 0.33 2.15 5.16 0.81 3.46 6.12 

Toc.al 6.69 1<4.83 23.23 7.2.6 15.8<4 2<4.72 

Spriug 

Snake 0.25 2.63 s.o 0.25 2.63 s.o 
Columbia 0.25 2.63 5.0 0.2S 2.63 5.0 

Total o.so 5.32 10.25 0.5 5.32 10.2S 

Sununer 

Snake 0.25 2.63 5.0 0:1.7 2.68 5.09 

Columbia 0.25 2.63 5.0 0.25 2.63 5 .0 

Total o.so 5.32 10.25 0.52 5.37 10.35 

• 
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2.3.2 CRiSP .0 and SLCM Model Results 

CRiSP.O Results.· 

The CRiSP .0 model is used to model the following conditions for spring, 
summer, aiid fall juvenile chinook salmon: 

1 .  1990 Baseline - The 1990 river operating rules with 1990 level of 
nonflow measures. This baseline is a benchmark of conditions just prior 
to the ESA listing of Snake River chinook salmon. 

2. Alternative 1 I 1993 - The SEIS Alternative 1 with 1993 levels of 
nonflow mitigation measures. This alternative is equivalent to a no 
action alternative. 

3. Alternatives 2-5 I 1_993 -.The SEIS Alternatives 2 through 5 with 1993 
levels of nonfl�w mitigation measures. 

4. Alternative 4 I 1998 - The SEIS Alternative 4 with 1998 levels of 
nonflow mitigation measures. 

The SEIS Alternative 4 is the preferred alternative and was nm witl:J. low, 
moderate, and high levels of effectiveness of squawfish management The 
SEIS Alternatives 1,  2, 3,  and 5 were only nm at the moderate level of 
squawfish management effectiveness. 

Table 2.3-2 shows CRiSP.O Model results for the 1990 baseline and 
Alternatives 1 and 4 at the moderate level of squawfish management 
effectiveness. The table shows the 1Oth percentile, median, (50th perceri.tile) 
and 90th percentile system survival rates for Snake River juvenile spring, 
summer, and fall chinook salmon based on the 50 continuous water years of 
analysis (1929-1978). Changes in survival for alternative 4 relative to 
alternative 1 (no action) conditions in 1993 and for alternative 4 in 1993 and 
1998 relative to 1990 baseline conditions are also shown in Table 2.3-2. The 
juvenile survival values represent the swvival of juveniles from the head of 
Lower Granite pool through the system to the tailrace of Bonneville Dam, 

• 

• 

with an additional post-Bonneville mortality rate of 32 to 74 percent applied 

• to transported. fish. The median survival values and relative changes from 
1990 baseline conditions at the low, moderate, and high levels of squawfish 
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management for 1993. and 1998 Future conditions are provided in Table 2.3-
3. A change in swvival relative to the 1990 baseline is equal to the difference 
in swvival between the alternative condition and the 1990 baseline condition 
all divided by the baseline condition smvival. 

Figures 2.3-1 (A, B, and C) show the 10 percentile, median, and 90th 
percentile juvenile survival levels for the SEIS alternatives 1 through 5 for 
spring, summer, and fall chinook salmon respectively. These survival levels 
are at the moderate level of squawfish management effectiveness. 

SLCM Results: 

The SLCM was run for the following conditions for spring, summer, and fall 
chinook salmon: 

1 .  1990 Baseline - This is the estimated escapement trend under future 
conditions with 1990 river operating roles and 1990 level of nonflow 
mitigation measures. ·This is a baseline from which to measure the 
effects of mitigation measures implemented and planned for 
implementation since 1991. 

2. 1993 and Future - This is the estimated escapement trend under future 
conditj.ons with �993 proposed river opemtions (Altemative 4) with 1993 
level of nonflow mitigation measures in effect through 1997, and 1998 
level of nonflow mitigation measures. 

Figures 2.3-2 through 2.3-5 show SLCM results for the projected spawning 
escapement trends for wild Snake River spring, summer,' and fall chinook 
salmon for both the baseline conditions and the proposed 1993 and future 
conditions. The 1993 and future action analysis includes three different levels 
of effectiveness for the measures implemented for: squawfish management, 
adult fallback screening, ladder temperature improvements, increased law 
enforcement, habitat quality improvements, inigation diversion screening, and 
reductions in Hells Qmyon redd dewatering. These levels are identified as 
low, moderate, and high effectiveness and correspond to analyses with these 
measures all set to the low, mid-point, and high levels of effectiveness . 

The projected median escapement level shown on each figure is based on 500 
stochastic simulations. The lOth and 90th percentile lines on the graphs are 
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the boundaries surroimding 80 percent of the 500 simulated populations for 
each of the 40 years. The 1Oth percentile lines (lowest lines on each figure) 
show the escapement level above which 90 percent of the spawning 
escapements were projected to occur for each year. 

. The results of the SLCM shown in Figure 2.3-6 indicate the percent of the 
500 population projections falling below a specified low level of spawning 
fish in each year. This level was set by the· modelers at 1 ,000 spawners for 
spring chinook salmon, 500 spawners for summer chinook salmon, and 250 
spawners for fall chinook salmon. These levels were set to sho� changes in 
population trends based on the magnitude of current run sizes. They are not 
intended to represent a critical population number. 

The probability of the population eScapement levels decreasing or increasing 
over time was analyzed by regressing each of the 500 projected 40 year 
spawning escapement trends. Each regression trend line was tested for 
statistically significant increasing or decreasing slopes at the 95 percent 
confidence level (student's t-test). Table 2.3-4 shows the percent of the 

• 

escapement projections having a statistically significant negative or positive · 
• slope over the entire 40 years, and those having no statistically significant 

slope. 

The three levels of uncertainty were also combined assuming equal 
probability of occurrence and reported as ",Ap" levels of effectiveness. The 
figures and tables showing "All Effectiveness" are· based on 1500 simulations 
(Three effectiveness levels with 500 simulations per level). 

Spring and Summer Chinook Salmon Survival 

CRiSP.O Results.· 

In ge�ral, the CRiSP.O model results (Table 2.3-2) show that spring and 
summer chinook salmon juvenile swvival increases slightly with the SEIS 
flow measures (difference between Alternative 1 and Alternative 4 ). 
Substantial survival improvements result from the addition of nonflow 
measures such as increased transportation, squawfish management, and 
bypass system additions{nnprovements (1990 baseline compared to 

· alternative 4 - 1993 and 1998). Mitigation measures provide more benefits in • 
low sUIVival years. For spring and summer chinook salmon, approximately 
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half of the median swvival increase projected in 1993 is a result of flow 
augmentation and drawdown measures. By 1998, approximately one quarter 
of the increase in median survival is due to flow measures. The model results 
shown in Table 2.3-2 and Figures

. 
2.3-1 (A and B) show that the SEIS flow 

Alternatives 2 through 5 provide minor imp�vements relative to Alternative 1 
(no action), and that there is little differences between the SEIS flow 

. Alternatives 2 through 5. 

More specifically, the CRiSP.O Model results show that for 1993 the 
Alternative 4 flow measures compared to Alternative 1 (no action) provide a 
relative increase in the 1Oth percentile, median, and 90th percentile swvivals 

. of Snake River spring/summer juvenile migranf:S of 5.2, 3.5, and 1.1 percent 
for the spring component and �.8, 3.9, and 1.1 percent for the summer 
component. In addition, the results show that relative to 1990 baseline 
conditions, the · Alternative 4 - 1993 flow and nonflow actions increase the 
. lOth percentile, median, and 90th percentile swvivals by 14.3, 6.5, and 2.4 
percent for the spring component and 13.4, 8.3, and 3.1 percent for the 
summer compo�nt. The results also show that by 1998 the Alternative 4 
flow and nonflow actions provide a relative increase in the 1Oth percentile, 
median, and 90th percentile survivals of 25.1 ,  1 1 .8, and 6.9 percent for the 
spring component and 26.2, 14.6, and 8.2 percent for the summer component. 

SICM Results: 
In general, the SLCM results for the spring and summer chinook salmon 
components show that if all levels of effectiveness are considered, then the 
projected median escapement levels increase over time relative to 1990 
baseline conditions. The probabilities of escapement projections falling 
below 1000 spawners for the spring component and 500 spawners for the 
summer component are increasing with time under baseline conditions and 
stable or decreasing with time under each of the effectiveness levels. 
Relative to the baseline conditions, the percent of decreasing escapement 
projections are substantially reduced under each of the effectiveness levels. 

More specifically, the SLCM results for the spring chinook salmon 
component show that under baseline conditions the median spawning 
escapement is expected to remain steady over the 40 years at approximately 
3,000 adults, with lOth and 90th percentiles at 40 years of approximately 0 
and 30,000 (Figure 2.3-2). The considered actions increase the 40-year 
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inedian projections for low, moderate, high, and all levels of effectiveness of · • 
measures from approximately 3,000 adults to approximately 7 ,000, 14,000, 
27,000, and 13,000 adults respectively (Figures 2.3-2 and 2.3-S(A)). The 
1Oth and 90th percentiles for the proposed actions range from less than 1 ,000 
adults (low effectiveness 1Oth percentile) to over 100,000 adults (high 
effectiveness 90th percentile). 

Under the baseline conditions for the spring chinook salmon component, the 
probability of escapement levels fa11ing below 1000 spawning adults 
increases over time to approximately 28 percent by the 40th year· (Figure 2.3-
6(A)). The probability of being below 1000 adults is stable under the low 

. effectiveneSs level at approximately 16 percent and decreases under 
moderate, high, and all combined levels to 7, 3, and 8 percent by the 40th 
year (Fi� 2.3-6(A) and 2.3-7(A)). The percent of simu1ations with a 
decreasing escapement trend changes from 24 percent under baseline 
conditions to 12, 4, 1 ,  and 6 percent respectively under low, moderate, high, 
and all combined levels of effectiveness (Table 2.3-4 ). 

Specific SLCM results for summer chinook salmon show that under baseline • conditions the median spawning escapement starts in the range of 
approximately 1 ,200 adults. Escapement decreases slightly to � 40-year 
median projected run size of approximately 1000 adults, with 1Oth and 90th 
percentiles of approximately 300 and 2,100 adults (Figures 2.3-3). The 
considered actions increase the 40-year median projections for low, 
moderate, high, and all levels of effectiveneSs of measures from 
approximately 1 ,200 adults to approximately 2,200, 6,000, 12,000, and 6,000 
adults respectively (Figures 2.3-3 and 2.�.5(B)). The lOth and 90th 
percentiles for the proposed actions range from approximately 1 ,000 adults 
(low effectiveness 1Oth perceni:ile) to over 21 ,000 adults (high effectiveness 
90th percentile). 

• 
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Under baseline conditions for the summer chinook salmon, the probability of 
escapement levels falling below 500 spawning adults increases over time to 
approximately ·16 percent by the 40th year (Figure 2.3-6(B)). The probability 
of being below 500 adults is stable under low effectiveness level at 
approximately 1 percent and decreases under moderate, high, and all 

. combined levels to less than 1 percent by the 40th year (Figure 2.3-6(B) and 
2.3-7 (B)). The percent of simulations with a decreasing escapement trend 
changes from 49 percent under baseline conditions to 4, 0, 0, and 1 percent 
respectively under low, moderate, high, and all combined levels of 
effectiveness (fable 2.3-4 ). 

Fall Chinook Salmon Survival 

CRiSP .0 Results: 

In geneml, the CRiSP.O moclel results (fable 2.3-2) show that fall chinook 
salmon juvenile survival is relatively insensitive to the SEIS flow measures 
(difference between Alternative 1 and Alternative 4). More substantial 
survival improvements occur with the addition of nonflow measures such as 
· increased transportation, squawfish management, and bypass system 
additions/ improvements (differences between the 1990 baseline and 
Alternative 4 - 1993 and 1998). The results shown in Table 2.3-2 and Figure 
2.3-1 (C) show that the SEIS flow alternatives 2 through 5 decrease the 
median survival level slightly and provide minor improvements in low 
swvival years relative to Alternative 1 (no action). These results also show 
little differences between the SEIS flow Alternatives 2 through 5. 

More specifically, the CRiSP .0 Model results show that compared with 
Alternative 1 conditions, the Alternative 4 - 1993 conditions provide a 
relative change in the 1Oth percentile, median, and 90th percentile swvivals of 
Snake River fall chinook salmon juvenile migrants of 7.6, -1 .9, and -2.1 
percent. In addition, the results show that relative to 1990 baseline 
conditions; the Alternative 4 -1993 conditions increase the lOth percentile, 
median, and 90th percentile survivals by 50.8, 28.7, and 20.1 percent 
respectively. The results also show that by 1998 the Alternative 4 and other 
nonflow actions provide a relative increase in the 1Oth percentile, median, and 
90th percentile swvivals of 140.9, 78.1 ,  and 52.8 percent respectively. 
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SLCM Results: 

In general, �e SLCM results for fall chinook salmon show that if all levels of 
effectiveness are considered, then the projected median escapement levels 
increase over time relative to 1990 baseline conditions. The probabilicy of 
escapement projections falling below 250 spawners increases with time under 
baseline conditions and decreases with time under each of the effectiveness 
levels. Relative to the baseline conditions, the percent of decreasing 
escapement projections is substantially reduced under each effectiveness 
level 

More specifically, the SLCM results for fall chinook salmon show that under 
baseline conditions the spawning escapement starts in the range of 
approximately 300 adults and decreases to a 40-year median projected nm 
size of less than 200 adults, with 1Oth and 90th percentiles. of approximately 0 
and 300 adults (Figure 2.3-4). The considered actions increase the 40-year 
median projections for low, moderate, high, and all levels of effectiveness of 
measures from approximately 300 adults to approximately 4,000, 5,200, 

• 

6,400, and 5,000 adults respectively (Figures 2.3-4 and 2.3-5(C)). ·The lOth 
• and 90th percentiles for the"propOsed actions range from approximately 2,400 

adults (l()w effectiveness 1Oth percentile) to approximately 9,800 adults (high 
effectiveness 90th percentile). 

Under the baseline conditions for fall chinook salmon the probability of 
escapement levels faJJing below 250 spawning adults increases over time to 
approximately 84 percent by the 40th year (2.3-6(C) ). There are no 
projections of 250 adults under any level of effectiveness by the 40th year 
(Figures 2.3-6(C) and 2.3-7(C)). The probability of a decreasing escapement 
trend changes from 71 percent under baseline conditions to 0 percent under 
each level of effectiveness (fable 2.3-4 ). 
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• Sensitivity Analyses 
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• 

Sensitivity analyses were performed for post-transportation swvival, flow
travel time relationship for fall chinook salmon, and no squawfish 
management. Alternative assumptions regarding post-transportation survival 
and the subyearling flow-travel time relationship were used to evaluate the 
effects of the proposed actions. In addition to the range of uncertainty for 
squawfish management evaluated in the main analyses, a zero level of 
squawfish management was modeled. 

Sensitivity to Post-transportation Survival 

Two options regarding post-transportation swvival were modeled. Option 1 ,  
which was used in the full-scale analysis, assumes that post-transportation 
survival is calculated using all available data from the NMFS transportation 
experiments. ·Option 2 assumes that post-transportation smvival is calculated 
using only data from the NMFS transportation experiments conducted since 
1986 . Option 2 results in higher post-transportation swvivals for all species 
except for fall chinook salmon transported from McNary. (All data from the · 

NMFS transportation experiments may be found in Appendix E of the SEIS.) 
Both options were modeled under the 1990 Baseline Conditions and 1993 
Proposed Actions (Alternative 4; moderate effectiveness) cases. Table 2.3-5 
and Figures 2.3-8 A, B, and C show the results of the sensitivity analysis. 
The smolt-smvival for all species was higher for Option 2 (higher post
transport survival) than for Option 1 .  However, the �lative increase in smolt . 
swvival from the 1990 Baseline Conditions to the 1993 Proposed Actioils 
case had little change for both spring, summer, and fall chinook salmon. 
Improvements in juvenile survival projected by the CRiSP .0 model, then do 
not depend on differences in the post-transport smvival rate data sets 
analyzed . 
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Sensitivizy to Fall Chinook Salmon Flow-Travel Time 

Two options were modeled for the relationship between flow and travel time 
for subyearling (fall) chinook salmon smolts. Option I ,  which was used in 
the full-scale analysis, assumes that flow and travel time are related. That is, 
higher flows result in faster travel times. Optio:q 2, assumes that travel time is 
constant and thus independent of flow. (Flow-travel time assumptions for �e 
Options 1 and 2 are detailed in Appendix E of the· SEIS). Both options were 
modeled under the .1990 Baseline Conditions and I993 ProPosed Actions 
(Alternative 4; moderate effectiveness) cases. Table 2.3-5 and Figure 2.3-9 
show the results of the sensitivity analysis. The smolt survival for fall 
chinook salmon was higher for Option 2 than for Option I.  The relative 
increase in smolt survival from the 1990 Baseline Conditions to the I993 
Proposed Actions case was slightly greater under Option 2. Thus, survival 
improvements predicted by the CRiSP .0 model would be slightly higher if 
travel time was assumed to be independent of flow for fall chinook salmon. 

Sensitivizy to No Sq,utzydjsh Manaeement · 

A no squawfish management case was modeled under I993 Proposed Actions 
conditions (Alternative 4). Figures 2.3-IO A, B, and C comp� the resulting 
passage survivals for no squawfish managemenf effect and all levels of 
squawfish management under I993 1Toposed Actions conditions to the I990 
Baseline case. Table 23-3 also shows the median survival levels for low, . . . 

moderate, and high effectiveness levels in I993 and I998 (future) and their 
effects on the increase in survival relative to the I990 baseline. This analysis 
shows that the majority of survival improvements for I993 are from measures 
other than squaWfish management 
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In general (for spring and summer chinook salmon), approximately one third 
of the 1993 increase in median survival is the result of squawfish management 
under the moderate level of effectiveness. For spring and summer chinook . 
salmon, the low and the high ranges of effectiveness change the 1993 
projected increase in median survival by plus and minus approximately 15 to 
20 percent. For fall chinook salmon, approximately one quarter of the 1993 
increase in median survival is the result of squawfish management under the 
moderate level of effectiveness. The low and high ranges of effectiveness 
change the 1993 projected increase in median survival by plus and minus 
approximately 15 percent 
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Table 2.3-2 Smolt hydrosystcm estimated survival peccentages and relative peccent change from the baseline • 
.conditions at the moderate level of squawfish maoagement effectiveness. 

Species 

Condition CRiSP.O Survival Spring Summer Fall 

Passage Survival (Percent) 

· 1990 Baseline lOth Percentile 16.8 15.7 6.6 

Median 20.8 19.9 12.4 

90th Percentile 22.6 22.5 17.2 

Alt. I - 1993 lOth Pcn:eutile 18.2 . 17. 1 9.3 
(Static 1992 Option) 

Median 21.4 20.7 16.2 

90th Percentile 22.9 22.9 21. 1 

AIL 4 - 1993 lOth Pcroeotile 19.2 1 7.8 10.0 
Median 22.2 2 1.5 15.9 

90th Pcrceotile 23. 1 23.2 20.6 

Alt. 4 - 1998 1Oth Percentile 21.0 19.8 15.9 

Median 23.3 22.8 22.0 • 
90rb Pcn:eutile . 24. 1 24.3 26.2 

Relative Increase in Passage Survival (Percent) 

Increase lOth Pcrceotile 5.2 4. J . 1.5 
Alt. 1 - 1993 to 
AIL 4 - 1993 Median 3.7 3.9 -1.9 

90rh Percentile 0.9 1.3 -2.4 

Increase lOth Pcrceotile 14.3 13.4 5 1 .5 
1990 Bascli.ne to. 

Median Alt. 4 - 1993 6.7 8.0 28.2 

·90th Percentile 2.2 3. 1 1 9.8 

Increase 1Oth Percentile 25.0 26. 1 140.9 
1990 Baseline to 
Alt. 4 - 1998 Median 12.0 14.6 77.4 

90th Percentile 6.6 8.0 52.3 

Note: Numbers are rounded to the nearest 0. 1 % .  . The relative increases were calculated prio.r to rounding, so 
some slight di fferences may ap�r. 

• 
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Table 2 .  3- 3CRiSP .0 median estimated swvival and relative changes in sutvival from the 
1990 baseline conditions for all levels of effectiveness of squawfish 
management. 

Condition . Spring Summer Fall 

Passage Swvival (Percent) 

1990 Baseline 20.8 19.9 12.4 

1993 Low 22.0 21.2 15.4 

1993 Moderate 22.2 21.5 15.9 

1993 High . 22.5 21.8  16.4 

1998 and Future Low 22.5 21.9 20.1 

1998 and Future 23.3 22.8 22.0 
Moderate 

1998 and Future High 24.0 23.5 24. 1 

Rolative Increase in Survival from 1990 Baseline (Pereent) 
1993 Low 5.8 6.5 24.2 

1993 Moderate 6.7 8.0 28.2 

1993 High 8.2 9.5 32.3 

1998 and Future Low 8.2 10.0 62.1  

1998.and Future 12.0 14.6 77.4 
Moderate 

1998 and Future mgh 15.4 18. 1 94.4 

Note: Numbers are rounded to the nearest 0.1 %. The relative increases were calculated: 
prior to rounding, so some slight differences may appear . 
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Table ··2.3-4. Percent of estimated escapement projections with a significantly 
negative, no change, and positive slope (two-tailed Student's T test; 
a = 0.05).11 

Species Scenario Trend in Slope of spawners 
. .  

Negative {%} No Chan&e {%} Positive {%} 

SpJ.ing 
Chinook Baseline 24 47 29 

Low Future . 12 43 45 

Modemte 4 33 63 
Future 

High Future 1 24 76 

All Future 6 33 61 

Summer 
Chinook Baseline 49 38 13 

Low Future 4 28 68 

Moderate 0 1 99 
· Future 

High Future 0 0 100 

All Future 1 10 89 

Fall chinook Baseline 71 21 9 

Low Future 0 0 100 

Moderate 0 0 100 
Future 

High Future 0 0 100 

All Future 0 0 100 

11 Future runs are 1993 flow with 1993 nonflow ·actions until 1997, and 1998 
nonflow actions be;!ond 1998. 
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Table 2..3-5. Percent change in estimated median survival between baseline conditions and 
the 1993 actions - moderate effectiveness case for the two options for post
trcmsportati.on sUivival and fall. chinook flow-travel time. 

�ensitivity 

Transport option 1 _  

Transport option 2 

Fall flow-travel time option 1 

Fall flow-travel time option 2 

Spring 

6.49% 

6.60% 

Species 

Summer Fall 

8.3 1 %  28.74% 

7.72% 27. 12% 

28.74% 

32.81 % 

Note: The.fall chinook flow-travel time options have no differential effect on spring and 
summer sm.olt survival . 
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Figure 2.3- 1 .  Spring (A), surruner (B), and fall (C) chinook smolt hyd.rosystem survival 
percentages ( l Oth percentile, median, and 90th percentile) for the SEIS 
flow alternatives under m<;>derate effectiveness of squawfish management 
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Figure 2..3-2. Snake River spring chinook salmon escapement based on SLCM 500 game and 40-year 

simulation for baseline and modified system alternatives.- Lines denote 90th percentile 

(upper), median, and lOth percentile (lower) values. 
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escapement based on SLCM 1 500 game and 40-year simulations for 
modified system considering all levels of mitigation effectiveness. 
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escapement below specified values based on SLCM 1 500 game and 40-
year simulations for all levels of mitigation effectiveness. 
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• Figure 2.3-8. Spring (A), sununer (B), and fall (C) chinook smolt hydrosystem survival 
percentages ( lOth percentile, median, and 90th percentile) for 
Transportation Options 1 and 2 under the Baseline Conditions and 1993 
Alternative 4 at the moderate squawfish management effectiveness level. 
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percentile, median, and 90th percentile) for Flow-Travel Time Options 1 
and 2 under the Baseline Conditions and 1993 Alternative 4 at the 
moderate squaWfish management effectiveness level. 
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Figure 2.3- 10. Spring (A), summer (B), and fall (C) chinook smolt hydrosystem estimated 
survival percentages ( l Oth percentile, median, and 90th perc�ntile) for the 
levels of squawfish management under Alternative 4. 
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2.4 Summary of Analytical· Fjpdinzs 

2.4.1 Eff�ts on Sockeye Salmon 

The actions proposed for 1993 and future years provide conditions that 
should lead to greater numbers of Snake River sockeye salmon and viability 
of the population than exists under baseline conditions. 

The greatest contribution to the number of adult sockeye salmon in the near 
term will come from the captive rearing program. This program is expected 
to greatly increase the number of juvenile sockeye salmon that can be 
·released to migrate to the ocean. The first planned release is in the spring or 
fall of 1994. 

Any sockeye sa1m.on that may migrate in 1993 will benefit from the measures 
taken to improve conditions for migrating adult juvenile Snake River 
spring/summer chinook salmon. The projected improvements in survival for 
migrating juvenile sockeye salmon are estimated to be similar to the projected 

• 

improvements in survival for migrating juvenile Snake River spring/summe� 
• chinook salmon. 

The combination of the captive rearing program and improved migration 
conditions are expected t6 increase the number and productivity of Snake 
River sockeye salmon. Consequently, the action agepcies conclude that their 
proposed action for 1993 and future years is not likely to jeopardize the 
continued existence of this species or result in the destruction or adverse 
modificaton of their critical habitat 
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• 2.4.2 Effects on Spring/Summer Chinook Salmon 

• 

• 

The action agencies believe that their actions are likely to affe.ct the listed 
species. To assess the extend of the impact on listed species, our proposed 
action has been evaluated in the context of foreseeable actions by others. 

The empirical data indicate that escapement trends over the near term will be 
generally stable ·or slightly decreasing compared to 1989-1992. The long
term modeling projections of population trends for spring/summer chinook 
salmon are positive. Biological modeling projections show improvements in 
juvenile migration survival in 1993 and future years. Life cycle modeling 
projections show that the improvements in juvenile passage survival in 
combination with improvements_ in other life stages resulting from habitat, 
harvest, and adult migration measures will �ead to a reversal of the CUlTent 
population decline and increased population levels in the future. The increase 
in spawning population should lead to a corresponding increase in the 
numbers of redds. The positive PQPulation trends over a 40-year period 
shows that actions at all life stages can enable the species to not only avoid 
-jeopardy but also improve toward recovery. The action agencies conclude, 
therefore, that their actions are not likely to jeopardize the listed species or 
result in the destruction or adverse modification of their critical habitat. 

The action agencies are aware that the number of spring/summer chinook 
salmon that may spawn in a given tributary is a subset of the overall 
escapement for the species. However, due to the larger escapement level for 
spring/summer chinook salmon in contrast to fall chinook salmon, the action 
agencies believe that spring/summer chinook salmon are not subject to the 
same risk of inbreeding and extinction as fall chinook salmon. In addition, 
the recommended measures that should result in increased spawning 
escapement for fall chinook salmon should also benefit spring/summer 
chinook salmon. 
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2.4.3 Effects on Fall Chinook Salmon 

In its decision to list Snake River fall chinook salmon as a threatened species, 
NMFS identified hydroelectric projects, including Federal projects, as one of 
the causes of the species' decline. 56 Fed. Reg. 14654, 14660 (April 22, 
1992). Although, based upon their analyses, the action agencies expect their 
proposed action to increase the rate of SUIVival of juveniles and adults above 
the rate of swvival that would occur under baseline period (1989-1990) 
operating conditions, mortality to the species will still occur. The action 
agencies believe that their actions are likely to adversely affect the listed 
species, and they will formally consult with NMFS about whether and how 
their actions, in combination with possible actions of others, can avoid 
jeopardy to the species. This formal consultation will be part of NMFS ' 

comprehensive consultations on harvest, habitat, hydroelectric and hatchery 
activities affecting listed species. The action proposed by the action agencies 
has been evaluated in the context of foreseeable actions by others. 

NMFS expects each segment affecting a listed species (i.e., harvest, habitat, 

• 

hydroelectric, and hatcheries) to contribute to improved survival of the 

• species. Additionally, actions taken in 1993 and future years, if continued 
for four complete life cycles ( 16  years), should result in stabilization of the 
species abundance at pre-ESA levels. This latter level is taken to be the 
mean abundance in the five years prior to initiation of the petitions (i.e., 
1986 to 1990). 

The long-term modeling projections of population trends for fall chinook 
salmon are positive. Biological modeling projections show improvements in 
juvenile migration swvival in 1993 and future years. Life cycle modeling 
projections show that the improvements in juvenile passage survival and adult 
escapement in combination with improvements in other life stages resulting 
from habitat, harvest, and adult migration measures will lead to a reversal of 
the current population decline and increased population levels in the future. 
Referencing NMFS' expectations, the positive population trends over a 40-
year period shows that actions· at all life stages can enable the species to not 
only avoid jeopardy but also improve toward recovery. 

Due to incomplete scientific information on these species, projections about 
future runs, whether based upon empirical or modeling analyses, cannot be 

• 
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made with precision. For a discussion of uncertainty, see Sections 2.0, 2.2.2, 
and 2.3. 1 of this Assessment. 

These factors place importance on considering information which suggests 
possible continued low population levels for Snake River fall chinook salmon 
over the next few years. The slight decline in the species' population since 
1976, combined with the occurrence of low jack counts and low numbers of 
redds in 1992, warrant concern that adult returns may not improve over the 
next few years. Continued exposure of a small population to the short term 
risks of inbreeding and erosion of genetic variability may inhibit reversal of 
the speGies' population decline. 

A consensus regarding the minimum acceptable effective size for a population 
does not exist. Until this issue is resolved, the various Federal agencies 
whose actions affect these fish should endeavor to reduce the risk of small 
population problems by increasing the effective population size. The action 
agencies support additional research to reduce the uncertainty involved in 
evaluating impacts on the listed species . 

To provide prompt, near term benefits in spawning escapement, action 
agencies recommend implementation of measures emphasizing benefits to 
returning adults. Such measures may be implemented by the various Federal 
agencies affecting the life stages of Snake River fall chinook salmon, 
including agencies other than the Corps, BoR, and BP A. Consideration of 
measures implementable by these many entities is consistent with NMFS' 
endeavor to conduct comprehensive consultation and permit processes for all 
activities affecting listed species and with the need to consider the cumulative 
effects of these various actions on the listed species. 

The action agencies proposal includes many measures to benefit returning 
adults in addition to juveniles and thereby minimize the short term risks to the 
population. They are described in this Assessment and in greater detail in the 
SEIS. See "Non Flow Measures" Section 1 . 1 .2 and Appendix A. Based on 
NMFS' expectations, the action agencies conclude that their actions are not 
likely to jeopardize the listed species or result in the destruction or adverse 
modification of their critical habitat. 

77 



The action agencies also propose to work with other entities to help 
implement a measure to provide flows from the Hells Canyon Dam complex 
to protect the spawning and rearing habitat below the dam (i.e., prevent 
dewatering of redds). 

As a conservation measure, the action agencies propose to work with other 
entities to evaluate and, if appropriate, plan enhancement of spawning areas 
(e.g., adding spawning substrate or gravel bars to existing and potential 
spawning areas) in the reach below Hells Canyon, lower reaches of other 
tributaries, and below the lower Snake River dams, as identified and deemed 
beneficial by ongoing life history research. 

Adjustments to the Federal hydro-system alone cannot provide significant 
near term benefits to spawning escapement Other Federal agencies may be 
able to effectively institute measures to increase the numbers of returning 
adult spawners that would remedy the projected suboptimum situation at the 
reproductive life stage. Several forums exist in which decisions affecting this 
life stage are made, such as the US/Canada Treaty negotiations, PFMC 
harvest regulations, and decisions affecting in-river harvest rates. 
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APPENUIX A  

1993 NONFLOW ACTIONS 

Introduction 

The 1993 nonflow actions not related to flow improvements are already 
programmed and will be implemented independent of any interim flow 
improvement measures adopted. The 1993 nonflow actionS include project 
operations elements such � maintenance of the fish facilities, operation- of the 
fish transportation program, provision for spill at selected dams, and others. 
Also included in the 1993 nonflow actions are continuation of the squawfish 
monitoring program, law enforcement, continuation of the PIT tag program, 
construction of projects authorized under the Projects Improvements for 
Endangered Species Program, and an experimental fish harvest reduction 
project. 

Nonflow Project Operations 

The 1993 nonflow project operations are represented by the Draft 1993 Fish 
Passage Plan (FPP). The Draft 1993 FPP contains detailed criteria for 
operation and maintenance of fish passage facilities and project operation 
procedures for fish passage at Corps projects on the lower S�e and lower 
Columbia Rivers. It also includes research occurring at the projects in 1993, 
the Fish Transportation Oversight Team's Annual Work Plan for 1993, BPA's 
System Load Shaping Guidelines to Enable Operating· Turbines at Peak 
Efficiency in 1993, the Dissolved Gas Monitoring Pro� and proposed 
changes to project operations at Bonneville. Changes to project operations at 
Bonneville include completion of fish guidance efficiency (FGE) improvements 
at the second powerhouse, operation of the second powerhouse prior to the first 
in the spring, and minimum spill limits. The 1993 proposed spill at The Dalles, 
John Day, and Ice Harbor will be in accordance with the Fish Spill 
Memorandum of Agreement and the April 1992 Biological Opinion. No spill is 
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proposed for Lower Monumental due to installation of the juvenile bypass and • 
transportation facilities. The Draft 1993 FPP has been provided to NMFS as a. 
part of the 1993 Section 7 consultation. (Letter from Robert P. Flanagan 
(Corps) to Rolland Schmitten (NMFS) January 5, 1993.) The Draft 1993 FPP 
also discusses hatchery releases. Proposed 1993 hatchery operations will be 
described in the Hatchery Biological Assessments, and submitted to NMFS as 
part of the 1993 Section 7 consultation. 

· 

SquawfJSh Management 

Predation may be a substantial source of mortality for juvenile salmon 
migrating. downstream through reservoirs on the lower Snake and Columbia 
rivers. Squawfish are the primary predator of juvenile salmon in the 
hydrosystem. BPA funds a multi-faceted program to reduce squawfish 
predation, including removal fisheries, harvest technology research, prey 
protection measures, and basic biological research. The management program 
is based on the ·premise that a sustained, annual squawfish harvest rate of 10 to · 
20 percent of the total population will result in a reduction in losses of juvenile 
salmonids due to predation by 50 percent or more within 10 years • (Beamesderfer et al., 1990). Additional reductions in predator-related mortality 
may be realized through prey protection measures. The squawfish management 

· program will continue in 1993. 

Law Enforcement 

The Columbia River Inter-Tribal Fish Commission (CRITFC), the Oregon State 
Police, the Washington Department of Fisheries (WDF) and the Idaho 
Department of Fish and Game (IDFG) procured necessary equipment, hired 
additional law officers, and implemented enhanced inter-agency operations. 
The program is now at full force and will continue. If success is clearly 
demonstrated by 1995, BPA will seek long-term Federal funding for increased 
law enforcement. Such Federal funding is intended to provide an added level 
of effort to that provided by State and Tribal entities under normal conditions . 
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l e  PIT· Tagging Program 

Mainstem passage Passive Integrated Transponder (PIT) tag data provides key 
information used for making real-time decisions related to the Smolt 
Monitoring/Water Budget Management Program. PIT tags are the best 
available method for investigating relationships among flows, spill, travel time, 
smolt condition, smolt survival, and adult production. Time series PIT tag data 
are needed for evaluation of the effectiveness of the Water Budget, spill usage, 
and related actions in improving downstream migrant smvival. 

About 200,000 Columbia River juveniles will be marlced with unique PIT tags 
and will migrate to sea during 1993. (Approximately 120,000 were marlced in 
1991 and 1992.) If 1993 detection/recovery rates of PIT tagged juveniles are 
comparable to rates observed in 1991 and 1992, it is likely that information on 
33% to.40% of the of PIT -tagged fish �  be recovered from fish passing 
through bypass and fish monitoring facilities of the Snake, Columbia and 
Yakima Rivers. 

• The five petmanent PIT tag interrogation sites will continue to operate in 1993: 

• 

• Lower Granite (adult) 
• Lower Granite (juvenile) 
• little Goose Guvenile) 
• McNary Guvenile) 
• Prosser Guvenile) 

The recently completed Lower Monumental Dam bypass system (which can 
interrogate 100% of collected juveniles) will be added as a permanent PIT tag 
iiiterrogation site in 1993. Portable PIT tag detection systems at John Day · 

Dam and Powerhouse 1 of Bonneville Dam will continue .to operate. The 
existing portable PIT tag detection systems at smolt monitoring and research 
trapsites will continue to operate. Additional portable PIT tag detection 
systems will be installed and operational at other trapsites, such as the 
reintroduced Salmon River smolt monitoring site . 
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Project Improvements for Endangered Species 

The Project Improvements for Endangered Species (PIES) program was 
initiated by the Corps in 1991 . PIES consists of multiple individual projects 
involving the juvenile bypass, adult fishway, or transportation program facilities 
at each dam. 

PIES projects will be implemented over a period of years. Some PIES actions 
have already been completed, but most are currently in the study or plans-and
specifications stage. Existing schedules and budgets for the PIES program 
indicate that most of these improvements will be implemented by FY 1994, and 
all will be completed by FY 1996. 

A detailed status of the elements in the PIES has been provided to NMFS as 
part of the 1993 Section 7 consultation. (Letter from Robert P. Flanagan 
(Corps) to Rolland Schmitten (NMFS) January 5, 1993.) 

Experimental Fish Harvest Reduction Project 

BPA is proposing to fund an experimental fish harvest reduction project 
designed to cost-effectively achieve greater escapement of Columbia River 
Basin salmon stocks. Specifically, this proposed project is aimed at improving 
escapement of Snake River fall chinook salmon stocks currently listed as 
threatened under the ESA. 

The Columbia River non-Indian commercial gillnet fishery consists of over 800 
licensed fishing vessels in Oregon and Washington. These vessels fish for 
salmon and sturgeon on the mainstem Columbia River. Although regulated 
under the Columbia River Compact (Compact), the gillnet fleet's harvest 
capacity has expanded to the point where mainstem harvest rates on weak 
salmon stocks has significantly increased. In 1993, the Compact is expected to 
continue to aggressively control excessive mainstem harvest rates and benefit 
weak salmon stocks by reducing the length of the gillnet season. 
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• Another method of controlling excessive harvest rates, which can be used in 
conjunction with restricted seasons and quotas, is to reduce the number of 
fishing vessels that are potentially capable of harvesting weak salmon stocks. 
This proposed project would attempt to assess whether the existing �est 
capacity of the mainstem non-Indian commercial gillnet fleet can be further 
reduced by contracting with fishers not to fish on an experimental basis in 
1993. Those participating would not be able to fish during the 1993 fall 
season, when adult upriver fall chinook salmon are migrating up the mainstem 
Columbia River. Those salmon not harvested would be allowed to pass 
through inriver fisheries to increase escapement and accelerate the recovery of 
threatened Snake River fall chinook salmon stocks. The proj� should also 
in�e escapement of other depressed anadromous stocks. 

The overall proposed project would involve a temporary contract with fishers 
during the 1993 fall fishing season. The general contractual terms would likely 
include the following elements: 

• Allow fishers holding valid 1991 and 1992 Oregon and Washington 

• Columbia River commercial gillnet licenses to participate. 

• 

• Voluntary participants would be restricted from fishing the 
mainstem Columbia River during the agreed upon time frame when 
fall chinook salmon are migrating, but would be allowed to maintain 
their licenses to fish in non-mainstem fisheries for other productive 
salmon species. 

• The price established for the contract would likely be based on each 
fishing vessel's average historical Columbia River salmon landings 
during 1986-1990. In cases where a license was purchased after 
1986, lease-back prices would be based on average landings since 
the time licenses were purchased. Should fall chinook salmon runs 
in the Columbia River be greater than predicted, participating 
fishers would be appropriately compensated through a post-season 
·payment plan for the additional fish that could have been harvested . 
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• The experimental contract program would be monitored and 
evaluated to determine the level of voluntary participation, degree 
of harvest management cooperation by the Compact, increase in 
escapement of upriver fall chinook stocks, and fishers' compliance 
with the tenns of BPA contracts. 

Research on Smolt Survival Estimation 

. The recent advent of PIT tag technology in the Columbia basin and recently 
developed analytical approaches (Burnham et al. 1987, Dauble et al. in press) 
permit feasibility assessments of acquiring reliable smolt survival estimates. 
The National Marine Fisheries Service, together with the University of 
Washington (Iwamoto et al. 1993), has developed a study design to improve 
methods of measuring smolt travel time and survival through specified 
Columbia River reaches. This J;eSeat"Ch, proposed to begin in 1993, will test 
and validate a method for estimating smolt survival with measurable precision. 

The 1993 pilot study will utilize PIT tag technology and recently developed 

• 

· analytical approaches to estimate smolt survival and travel time through the 
• Snake River to Lower Granite Dam. Hatchery-reared yearling chinook salmon · 

will be used to field test and evaluate design elements and logistical oonstraints. 
If successful, research will continue in 1994 to refine the statistical 
methodology and to define and eJiminate logistical constraints. In 1995 and 
1996, previous years' findings will be applied toward determining survival 
estimates for wild chinook salmon migrants. 

• 
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APPENDIX B  

HARVEST, HABITAT AND HATCHERIES 

Ocean Harvest 

There are no specific· data on ocean distributions, contn"butions to fisheries or harvest 
rates of wild/naturally spawning Snake River sockeye salmon, spring chinook salmon, 
summer chinook salmon, or fall chinook salmon because none of these fish have been 
identifiable in the previous· catches (e.g., by physical, electronic, visual, or genetic 
means). No infonnation is available on ocean harvest of Snake River sockeye 
salmon. It is only known that the total pop�lation size of this stock in the ocean is 
very-low. In the future, all Snake River sockeye sa1m.�n released in the natural 
environment will be PIT tagged. Some ocean harvest information will be collected, 
though sample sizes will be small. 

Due to limited numbers of marked fish and low sampling rates in ocean fisheries, only 
limited harvest information is available on the surrogate stock$. Based on the 
available information, the ocean harvest of Sn&ke -River spring and summer chinook 
salmon is presumed to be low, i.e., about 5 percent (Don Mcisaac, ODFW, pers. 
comm., 1 991). However, a recent analysis of coded wire tag (CWT) data by PFMC 
(fable B-1) indicated that ocean fisheries may have a much higher impact on Snake 
River summer chinook salmon than on spring chinook salmon (PFMC, 1992b) . 
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Table B-1. Analysis of coded wire tag data from 1976-87 releases for Snake • 
River spring and summer chinook salmon; tabular values show the 
number of tags recaptured in ocean fiSheries compared to in-river 
fisheries and escapement combined (PFMC 1992b ). 

SNAKE RIVER NUMBER 
STOCK TAGGED 

Spring Chinook sa1mon 2.8 million 
(Rapid River & 
Sawtooth hatcheries) 

Summer Chinook saJmon: 
(McCall hatchery) 

TOTAL 
OCEAN 
FISHERIES 
(U.S. component) 

4 (0) 

27 (20) 

IN-RIVER 
FISHERIES & . 

ESCAPEMENT 

622 

195 

Of ocean recaptures, summer chinook salmon were primarily taken in U.S. fisheries • while spring chinook salmon were recaptured in Canadian fisheries; none were 
recaptured in Alaskan waters. 

In contrast, Snake River fall salmon salmon experience relatively high harvest rates in 
the ocean fisheries. Based on the PFMC chinook salmon harvest model and 1984 and 
1985 brood CWT data, Dygert (1992) estimated that ocean fisheries harvest 47.1% of 
4-year-old Snake River fall chinook salmon - the PSC component is 43.5% and the 
PFMC component is 3.6%. PFMC's analysis of CWT releases of fingerling; non
transported fall chinook salmon from Lyons Ferry Hatchery indicate that the stock is 
widely distributed. 

Snake River fall chinook salmon are harvested by marine troll, sport and net fisheries 
frOm southern California to Alaska. Based on 1992 regulations, the greatest 
proportion of the ocean harvest occurs in Canadian fisheries; i.e., about 75% of age-3 
and 86% of age-4 (Table B-2, PFMC 1992b). 
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Table B.2. Distribution of ocean fiShery impacts on Lyons Ferry fall chinook 
salmon, under. the Council's 1992 regulations. 

AREA Age-4 

Council Area Salmon Fisheries 0.0285 (23.5%) 0.036i (J .7%) 

Southeast Alaska 0.0021 (1 .8%) 0.0318  (6.8%) 

Canada 0.0907 (74.7%) 0.4029 (85.6% . 

The PFMC is responsible for establishing harvest regulations for ocean fisheries. On 
April.17, PFMC made final recommendations of ocean commercial and sport seasons. 
PFMC completed a BA of these fishing regulations on listed ESA stocks on Apri1 30 
(PFMC 1992b ), and the Secretary of the Department of Commerce approved the 
regulations on May 1 ,  1992. The regulations established a 1992 harvest ceiling of 
1 13,000 chinook salmon for all fisheries north of Cape Falcon, Oregon to the U.S.
Canada border. This ceiling was the same as the 1991 quota. 

Snake River fall chinook salmon was the major Columbia River ESA stock impacted 
by ocean fisheries. The 1992 regulations are estimated to decrease ocean exploitati<?n 
rates on Snake River fall chinook. salmon b;y 40% (3% north of Cape Falcon, and 64% 
south of Cape Falcon) compared to the 1986-90 average. Major harvest reductions 
occurred ·south of Cape Falcon to protect the Klamath River fall chinook salmon -- the 
primary natunil. chinook salmon stock for which PFMC managed the region 
(spawning escapement objectives for this stock are established, but were not met in 
1992). . . 
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. Columbia Rjyer Fisheries 

Soclceye Salmon 

No sockeye salmon are harvested commercially in the mainstem Columbia River 
below its confluence with the Snake River; very limited harvest. is pennitted in Zone 
6. This moratorium is due to moderate to low run sizes of mid-Columbia sockeye 
salmon populations as well as ESA concerns for the listed Snake River population. 

Spring Chinook Salman 

The lower gill net fishery is allocated an incidental catch of 4.1 %  of the upriver bright 
run. The Zone 1-6 fishery. is allowed 7% of the upriver run. The pre-season run-size 
projection of upriver spring chinook salmon was 71,400 adults. Based on this 
projection, the targeted harvest rate was 3.6% for the Zone 1-5 _ lower river fisheries 
and 7% for Zone 6 Treaty fisheries (Table B-3). 

Table B-3. Projected catches of spring chinook salmon in 1992 winter and 

• 

spring fiSheries, based on a projected run size of 71,400 upriv�r 
• f"JSh. 

Fishery Total Catch Upriver Catch Snake River 
(number) (percent) Catch - wild 

(12.84%) 
Wmter 2ill net 7,800 1,080 1.5% 138 
March sport 1,500 2.1% 238 
Treaty GDI net - 3 (89-91 -

average} 
C&S - 4,998 7% 642 
Test Fisheries - 114 (handle 15 

465) 

• 
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• Because of a late run, the early Zone 1-5 gill net fishery did not reach expected 
harvest numbers. In addition, the upriver run-size projection underestimated the 
actual run, which was 89,715 adults. The lower sport and commercial river harvest 
rate was only 1 .4% instead of 3.6% (Table B-4). Even though the number offish 
harvested in Zone 6 was higher than projected, the harvest rate was under 7%. 

• 

• 

Table B-4. Actual catches of spring chinook salmon in 1992 winter and spring 
fi b ri b d ctual f 89 715 

. 
fi h. 1s e 1es, ase on an a run s1ze o ,, Ul Jnver 1s 

Fishery Total Catch Upriver Catch Snake River 
. (number) (percent) Catch - wild 

(12.84%) 
Winter gill 4,686 216 0.2% 
net, February 
16-28 
Sport, March 4,722 1,074 1.2% 
1-27 
Total lower 9,408 1,290 1.4% 
river catch 
Treaty Gill net - 53 0.06% -
for steelhead 
and stu�eon 
C&S -- 5,694 6.4% 
Test Fisheries --

Summer Cbinook Salmon 
The USFWS BA. of in-river summer and fall fisheries has been completed. As in 
previous years, there will be no targeted summer chinook salmon fishery .. The take 
will be limited to the Zone 6 C&S harvest according to U.S. v. Oregon; this has been 
100 fish or less for the past three years. The 1992 harvest in C&S fisheries is also 
estimated at less that 100 summer chinook salmon. The projected 1992 run size of 
summer chinook salmon at the mouth of the Columbia River is 24,200; 15 percent, or 
3,664 fish, are estimated to be wild Snake River summer chinook salmon . 
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Fall Fishery Summary 

The last seasons were set at the final Compact meeting on October 21 , 1992. Lower 
river (Zone 1-5) gillnet fisheries escalated in the latter part of the season due to 
increased run size projections of coho salmon - from a pre-season forecast of 60,900 
to an estimate of 1 15,000-125,000 adults as of October 21. The ratio of chinook 
salmon to coho salmon was high in the early season and declined in the late season; 
gillnet mesh size was restricted to a 7 -inch maximum to target coho salmon. Total 
catch up to October 17 was 15,000 coho salmon and 16,000 chinook salmon. The 
catch during October 18-23 was 13,000 coho salmon and 500 chinook salmon, and 
projected catch for the final week of the season, which ends October 30, is 1 1  ,000 
coho and 400 chinook salmon. 

The total estimated catch for the Zone 1-5 fishery is 39,000 coho salmon and 16,900 
chinooksalmon. The catch of Snake River wild chinook salmon in the Zone 1-5 
fisheries was projected to be 144 through October 22. 

• 

The final Zone 6 fishery of 9ctober 12-17 targeted steelhead, with incidental catches 
of upriver bright chinook salmon. The Zone 6 fall fishery lasted 8 weeks and • included 31 days of fishing. The total catch was 48,811  steelhead, 3 1 ,519 chinook 
salmon, 1,1 16 coho salmon, and 597 walleye� The total catch of upriver fall chinook 
salmon in Zone 6 Treaty fisheries was 15,820, of which an estimated 362 were wild 
Snake River fall chinook sa.Inion. An estimated 200 fall chinook salmon were taken 
in sport fisheries� The final in-river fishery will be a, set-line sturgeon fishery from 
October 26 through the end of November in Bonneville Pool; an in-season technical 
review will occur on November 15. 

The total estimated commercial salmonid catch in Zone· 1-6 in-river fall fisheries is 
40,000 coho salmon, 50,000 total fall chinook salmon, and 48,81 1  steelhead through 
the end of October (Table B-5). The estimated total number of fall chinook salmon 
run entering the Columbia River was 151 ,200, including 30,000 Bonneville Pool 
Hatchery, 44,200 McNary bright and 77,000 upriver bright. The current estimate of 
adult upriver bright fall chinook salmon is 66,300, considerably greater than the pre
season forecast. 
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The projected 1992 run size of Snake River wild (SRW) fall chinook salmon was 
2,141 adults, compared to 1,844 in 1991.  An estimated 535 SRW fall chinook 
salmon were harvested in· the commercial fisheries in 1992. Based on pre-season run

size projections, the estimated :Parvest rate on SRW fall chinook salmon was 1 1.6 %. 
Due to a larger than expected run, however, fishing effort increased and the actual 
1992 in-river harvest rate on SRW fall chinook salmon was 24.0% (7 .1% non-Treaty 
and 16.9% Treaty). 1be 1992 management ceiling was 28.2%; previous in-river 
harvest rates were 26.8% in 1991, and a mean of 47.0% during 1986-1990. 

The count of fall chinook salmon at McNary Dam was 50,91 1 adults as of October 
25. It has substantially exceeded the fishery management goal of 45,000. The count 
of adult Snake River fall chinook salmon at Lower Granite Dam (not corrected for 
strays) was 856 as of December 9. A preliminary estimate of the tota1 1992 run of 
SRW fall chinook salmon salmon past Lower Granite Dam is 535 adults (Don 
Swartz; ODFW, 10!29/92). In comparison, the tota1 1991 Snake River fall chinook 
�lmon run past Lower Granite Dam was 630 adults; 318  were considered as· wild. 
Thus, the 1992 run is estimated at 68% greater than in 1991. Prognosis for the future, 
however, is questionable since this year's jack count (101 as of December 9) is the 
lowest on record . 
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Table B-5. Actual catches of fall chinook salmon in 1992 fisheries, and • 
estimated harvest rates based on an estimate run size of 77,000 
upriver bright fall chinook salmon and 2,141 Snake River wild fall . 
ch. k sal terin th C I b. R" th Jnoo mon en lR e o um m tver·mou . 

Fishery · Total Catch Upriver Bright Catch Snake River 
(number) (percent of Catch . wild 

run) number. (%) 
Lower River 16,900 5,750 146 (6.8%) . 
gill net, Zone 
1-5 
Sport: 10,500 500 
Buoy-10 
Lower 1,300 500 25 (1.2%) 
Columbia 
River 
Total lower 28,700 6,750 8.77% 
river catch 
Treaty Gill 31,519 15,820 20.55% 362 (16.9%) 
net, Zone 6 
C&S 
Zone 6 Sport 100 100 0.1% 2 (0.1%) 
Total: 89,019 22,670 29.44% 535 (25.0%) 

• • 

• 
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• Habitat 

• 

• 

Pool habitat changes of Columbia River basin trib�taries occupied by ESA listed 
salmon have been documented by Sedell and Everest (pers. comm., 1992). They 
examined and compared historic (Bureau of Fisheries) and more recent (US Forest 
Service) stream habitat swveys. Table B-6 shows frequency changes of large pools 
in the Snake River subbasin from 1935 to 1992. The average change in pool 
frequency was -41% for managed basins and +29% for 1mmanaged (wilderness) 
basins. 

Table B-6 Changes in the frequency of large pools in the Snake River subbasin 
1935-19924 

Managed Basins 
1935-1941 

number of 
miles pools 

Tucannon 
Basin, WA 52.1 152 
Asotin 
Basin, WA 26.0 116 
Salmon 
River Basin, 
ID 106.4 1 1 15 
Grande 
Ronde RiveJ 
Basin, OR 

104.9 904 
Clearwater 
River Basin 
ID 5.2 40 
Total 289.4 2327 

4More 1ban 3 feet deep and with an area. of more than 2S yd2• 
Table from. Sedell and Mcintosh. PNW Resean:h Station, 1 1112/92. 

number of 
pools/mile 

2.9 

4.5 

10.5 

8.6 

7.7 
8.0 
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1987-1m 

number of number of Percent 
pools pools/mile cban2e 

413 7.9 172% 

77 3.0 -33% 

533 5.0 -52% 

329 3.1 -64% 

14 2.7 -65%-
1366 4.7 -41% 



Table B-6 continued ,,_ 
Non-managed Basins 

1935-1941 1987-1m 
number of number of ntunbez of number of Percent 

miles pools pools/mile pools pools/mile chan2e . 
Salmon 
River 
Basin, ID 70.5 514 7.3 664 9.4 29% 

Hatchery Releases 

Fisheries agencies and tribes provided release schedules for juvenile fish in their 
weekly Fish Passage Center report. Releases were coordinated to coincide with 
Water Budget and other coordinated flow augmentations, and with wild fish 
migration. See Table B-7. 
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Table B-7. Numbers of hatchery fish released Into the Snake and Columbia river systems In 1992. 

Feb Mar A Dr Mav Jun Jul Aua Sep Oct Nov Dec Total 

Snake River 
Above Lower Granite Dam 
Chinook salmon Fall 221 221 
Chinook salmon Sp, and Sum. 6.527 966 2A69D46 67Ao4 305 600 2M4.800 10 804.816 
Steelhead Win. and Sum. 227.500 9.561.029 242 961 426 230 466A26 10 903 136 
Total 6 765.686 1 2.010.076 242 961 67A04 306.600 2 870.030 466;426 21 .708,172 
Above Lower Monumental 
Dam 
Chinook salmon Spring and 99!J67 99,067 1 
Summer 
Steelhead Win. and Sum. 288 366 . .  288,366 
Total 387A23 387A23 

UDDer Columbia 
Above Wells Dam 
Chinook salmon So. and Sum. 1 M.l;. '"""" 1 190A64 2 245.520 1 
Total 1 !J65.056 1 190A64 2.246.520 

Above RockY Reach Dam 
Chinook salmon Fall 220AOO 220AOO 
Chinook salmon So. and Sum. 817 700 377 840 766.693 1 .961 233 
Steelhead Win. and Sum. 47.360 29.600 76 960 
Coho 435 200 435 200 
Total 866.{)60 1 M.':t t'Wl 766.693 . 2.693.793 

Above Rock Island Dam 
Chinook salmon So. and Sum·. 2 258 034 1 .()48.535 3.306 569 
Steelhead Win. and Sum. 266 693 210A80 477 173 
Sockeve salmon 101 300 531 202 632.502 
Total 2.524 727 1 259.016 101 .300 531 202 4A16.244 " 

Above Priest RaDids Dam 
Coho 388 388 
TotaL 388 388 
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Table B-7, continued. 

Feb Mar Apr Mav Jun Jul A_tm_ Sep Oct Nov Dec Total 

Malnstem Columbia 
Above McNarv Dam 
Chinook salmon Fall 5,657 869 5,557.869 
Chinook salmon So. and Sum. 1 200 00) 1 .200.000 
Steelhead Win. and Sum. 530.396 50 951 581 .347 
Coho 689.930 689 930 
Sockeye salmon 18.073 84 779 5.331 108 183 
Total 689 930 1 730 396 50 951 5 575942 84 779 5 331 8 137,329 
Above John Dav Dam 
Chinook salmon Fall 194 847 3 262 864 105.088 148_.610 3 701 .309' 
Chinook salmon So. and Sum. 196657 90 796 6 937 158A36 159 624 61 1 A50 
Steelhead Win. and Sum. 3 998 71 936 75.933 
Coho 909.0S8 909088 
Total 1 300 692 94 794 3.330 736 105.0S8 306.946 . 159.624 6,297,780 
Above the Dalles Dam 
Chinook salmon Sp. and Sum. 1 .0S7 310 68 856 1 .156 166 
Steelhead Win. and Sum. 163 265 163.265 
Total 1 250.676 68 856 1 319A31 
Above Bonneville Dam 
Chinook salmon Fall 7.687.284 4 1 73.677 12 876.673 9.697 217 148.610 3 200.000 37.683.361 
Chinook salmon Sp. and Sum. 6.016 809  12A55.101 3 162A33 833,097 471 A02 305.600 4 316 200 78 840 61 .000 27 .699A82 
Steelhead Win. and Sum. 62.608 1 1 .079A42 1 246.662 426 230 456A26 13 270 258 
Coho 1_&99,018 3 927_.3_23 436 200 1 1 1 ,600 6 073 141 
Sockeve salmon 286M8 531._202 817 850 
Total 16.265 719 31.636.643 1 7,720,858 10A30.314 286.648 683.002 . 305� 6A20 142 536 266 3 261.000 85A44.o92 
Below Bonneville Dam 
Chinook salmon Fall 10� 137 12.262 139 17 788 324 28.870.809 4.890.884 536.892 72.600 74A64.785 
Chinook salmon Sp, and Sum. 656 814 6.o96.101 2A56.193 6 764 071 1.664.1 16 90.366 671 136 316.000 1 135.654 603 00)  19 252A51 
Steelhead Win. and Sum. 3 241 704 1 989 512 68,024 6 299 240 
Coho 1 A38 726 16.694,022 6 203 120 2.268.076 699AOO 26 203 342 
Chum 847.698 847.698 
Cutthroat 1.3,()24 13.Q26 26 049 · 
Total 656 814 1 7A25.661 33.66Z.Q82 32 768.(16_2 32_.87l.Q24 6 �/.H\ 1 108,(}28 387 600 1 135� 603.000 126,()93A65 

GRAND TOTAL 656,8J4 . 40A37A.e& 84.950 731 67.616A55 4991 7 765 6.867 298 1 .776 809 998 800 9 197 1 76 2 292.301 3.864.000 257A74.637 
/" 
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